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CL This proJect represents a renewal of earlier work on Indivi alized T
©. "+ " Instruction for Data/Access’ (IIDA) © Begun in July '1976, with Anitdal - .
4.+ .funding for one year, the prOJect was resumed in April 1978 and ds to - L
"~ . be completed in" two years. - This series of" quarterly/reports is planQed
- - to report in depth on. selected aspects of the proje¢t and to, contain a
LT brief, overall progress. gtatement in each report. 7/' . .yw . .
oot - . . W '/" ‘ t ) <' W
R With the ; renewal of the project in 1978 game a change in\its goals.t oo
.- Initially,'we intended to produce a fully operational ’ervice, i.e. not’
-only & functioning system, but a system made - availabT ,o,a wide body off”
S ' users on an eventually self-supporting bas1s., ‘In viéw of the reduction -~
/ﬁ‘ .. .of emphasis on user training by Nsk's D1v1sion of. Information Science o '1.] ‘
‘ ‘and Technology, we are now restrict1ng ourselves ‘to- prov1ng the’ conéept” o
- "with emphasis on what can be learned from it’ Functionally, this mean&, '.;3
Co .. & reduced emphasis’ on computer programming ahd on pladning for marketing A
- }\y'5f‘the system. -The¥e 'is no change.in the basic. Logic oﬁ ‘the system. "Eor _-,wu-,v;.fp;~y
BRI experimental purposes, it is ‘not .necessary to be able ‘to" serve more than =~ -
. - a single user-at a time, and. th1s considerably redupes the domputer pro--,,ﬁg_;{fy/fl
gramming effort of the proJect ST SR 'i.’ R _‘,‘._ufifg.’j*?ff.f

o . The project staff are divided into two/grousz7 The behavioral group4 -
e 18 concerned with 'studying the search procesgs; developing a model of -the - . /
. process,'andvdeveloping an carry1ng out p ans for testing and . evaluation, R //

: - of TIDA. The computer groyp is concerned- ith the design, implementation e S
> , : ‘ X L '
> S and: testing of the requisife computer, pro Aams. .The bulk of this- report T
' is'concentrated'on program des1gn.'; R _ .(/ ey

. - L - K . . PR . ; p'/’ . :

omposed

We are pleased to have*available t‘ us/an overslght committee,
. of distinguished persons act1ve in - the des;gn; use, or research 1nto inter- -
. active information systems. A first meet;hg was held on June 16, 19 8 ;and
- additional meetings are planned at. app ox'mately six-month 1ntervals there-’

o 'after. Committee members are: e

v [

_/-',,- . '» o .
S . . . o

P - Professor Frances J. Re1nt3es, Massachusetts Institute of Technology
o Ms. Barbara Lawrence Exxon’ Reseerch and Eng1neering Company A
.Professqr Jerry.S. Kidd ‘University of Maryland R - ;
. Mr Mario C. Grignetti Bolt,,Beranek and Newman L ‘_;-j";_v S
' Project members are: f. ?', . ﬂ‘. f'fj'_» ' ,ﬁ;"f‘: ~.‘“,_Q o l»;,ig'(
P - ‘

‘u . . . . _'_ . /

i : . . - . : R .
. L ’Professor Charles T. Meadow Pr1nc1pal Investigator, <chool of -
- T‘”\’rnrv nnﬂ TnFn'rrnnfw on annnnn,v nrnvé’} "n-i’"nvqxf-}r/r . L
_ . .:t. 'Professor Thomas T. Hewett Department of Psychology and _ s
IWY.:;" o ' . Sociology, Drexel Un1ver51ty ' . - .;/.ﬂ:,ﬂ K
' R . .. 'Mr. David E. Toliver Franklin InstituLe Research laboratories S ’bql
Ms. Janet V. Edelmann Franklin Inst1tute Research Laboratories Wtf;,“_; .
Ms, Sari Scott SLIS, Drexel University , T
Mr. Jerry Warren, SLIS Drexel University =~~~ = " -.0c e
© Ms. Carol’ Fenichel, SLIS ‘Drexel University c CNL Y
"Assisting- as a cqnsultant on evaluation %k Dr. Robert Rich Pr1nceton n1vers1ty

. o7
.
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" 11. TIDA COMPUTER SYSTEM DESIGN ,/ .* = ~ .=t | .7

t

Introduétlon /// | o
/ -“;
The IIDA computer system has been prev1ous1y descrlbed as con81st1ng of

three processors.,,the 1nstruct10na1 processor, the communlcatlons processor,

. v
.10’
P
' .
H .

.

and the data basa pl‘ocessor.1 e L L : _

-

1
i

10na1 processor is a set of programs whxch med1ate the data

AR The 1nstr¥tf
2 base/search..i/ both controls the sequence in wh1ch.conmands ‘may be issued,
'agnostlc programs which . analyze. both particular commands ‘and ',

'7'?' .and’‘éxecutes d
the overall sgarch strategy. New software wr1tten for the IIDA proJect will™
be exc1u91ve1V for the 1nstructlona1 processot. e . L
o g‘}‘ L , ”-“$”ﬁ

i
. . S .

,/‘

The communlcatlons processor is- a set of programs wh1ch perform all’
at terminals and:

I b
functlons related. to the handling of messages between users\
,the 1nstruct10na1 processor, and between the instructional s ocessor -and the -
data base processor; - The’IIDA prOJect has ‘borrowed software eveloped by: the
Connector for Networked ' Information Transfer (CONIT) prOJect t M.I.T. to .
perform all commun1catlons processor . functlons.  CONIT -also .provides the. '&gg

_ framework for a rule—dr1ven 1nterpreter -- a soitware construct ‘that will: be

used extens1ve1y by TIDA. I ;v : ST T, ‘A

. The data base pr0cessor performs 1nformathn retr1eva1 functions and. has

N access to b1b110graph1c data bases. There will ‘be a. s1ng1e data base . .

processor for the IIDA progect, the DIALOG _search service operated by Lockheed '

... Information Systems. IIDA will use the DIALOG system without modification. .
“To BIALOG, the computer 1n wh1ch IIDA res1des w111 appear as Just another /

/term1na1.

- Development of IIDA software w111 be done on M I. T. s Honeywell 6180
computer, running under the MULTICS operating system, ' This computer was’'
chosen largely because CONIT ‘was. developed on it and resides in it now.
.changes .were made to MULTICS to -accommodate CONIT's" te1eoommun1éatlons , _
-,equ1rements. IIDA will benefit from these changes and will ﬂotNrequlre S
81m11ar system programm1ng on another computer. A1so, software interchange
between thé’ two projects ‘will be achieved by issuing a few monitor commands, -
ather than by phy91ca11y transport1ng tapes of CONIT .sof tware to another IIDA
F1na11y, a dial-out per1phera1 was installed on- MULTICS for the CONIT
In its early dv."1onmenr, IInA will he ahle. to share this un1t w1th

.Somer

o Fsite. ”
~_Pproject.

RN 71Meadow, Charles T., et a1, Ind1v1dua11zed Instruction’ for Data Access
/ (IIDA):. Final Design Report, NSF-Grant N6. DSI-76-0973/,: Phllade;phla.
Drexel Un1vers1ty, Graduate School of L1brary Sc1ence, July,.1977, p. 31

l

2Mardus, R. S.,-a. nan~Jes, J. F., Computer Interfaces for User Acqess to

'Heterogeneous Information Retrieval Systems, M.I.T. Electronic Systems :
Laboratory Report ESLrR-73%9, NSF Grant Né. SIS+75= 22946\\Cambr1dge, Mass..

g Masshchusetts Inst1tute of Technology, Apr11 1977. R
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- _“vcdmﬁni’ca, mns‘, and Data Base, IIDA softare makes p: the Instruc’cional Processor. Software bori‘owed ‘ B
. fron CC; 1T and.the JULTICS Auto-Call device nake up the- Communications Processor. DIALOG software ~~ V
' makes up the dta Base: Proceswr. MULTICS is the operat ’ng systnm of M I.T. s Ionevwell 6180 computar,
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LU Refer tOIFlgure 1.1 fOr an overv1ew of ‘the entlre 1IDA conf1gurat10n R
St f Note thattusers will- be able ‘to aécess IIDA in MULTICS .through the Telenet rf*jg'?&i]
. communications- network' TIDA- and CONIT will be .able to interchange software, ol
- and ‘IIDA will be - able to agcews DIALOG through elther‘the Telenet or Tymnet ‘ o
o ‘;_cOmmun}catlons,netgorks NIT does: presently.: ' - oo v e
P X : . : S o
7§' ' The ‘remainder of this hapter will didcussi. ‘an overview of the CONIT- R

pystem, whab'IIDA w111 "be ysing_ of: the NI% software; the overall. flow and .a
‘detailed descr1pt10n of the TIDA softw e; the data—structures used by 1IDA,"f
T and a detalled descrlptron of ¢he dlagn st;c programs. L o .l

- e . . ..‘




2.*_ 0verv1ew of th CONIT stem_ - - L e S0
g oveierot e [ C s
OONIT s overall conf1gur ion is much l1ke IIDA's as represented in iy
F;gure 1. l...Wh1lé IIDA is tiédd:into DIALOG alone, though wh;le ONIT can
per1ally access several search systems in a s1ng1e sessiéni.; The primary: pur- S
" pose: gf'CONIT is to allow searchers of online b1b119§r5ph1c ‘systems\ to. access e
‘... several such systems us1ng a 81ngle command language. After users log into - 5 s
© ‘CONIT,’ they are'allowed ‘to select any data base av!ilable through any of ‘the. .
’_part1c1pat1ng vendors. ‘ These vendors 1nclud§' Lockheed (DIALOG)7 sDC '

(ORBII), NLM - (ELHILL), and the. SUNY. Blomed‘vcal Network

The user. enters search commands spec1f1c to CONIT\ These commands are ff;'
" translated 1nto ‘conmands” w1th the s ame functlon in the language ‘of the
vendor s search system._ Responses from. the ‘search system are. usually trans-'
lated back- lnto formats specific’ to. the CONIT language. "Thus, "one-stop~ -
shoppbng" in a large. ‘number “of b1bllograph1c .data baSEsK1s pgssible. In order

~ ‘ \

‘to make itself useful to relatively'naive users, CONIT: rovides extensive ex-' . .
: planat1ons of the’ use. of *ts commands, the data bases a1lable, how to cor-‘ o
e rect errOrs, etc. ,‘ . : - R e

. The 'most s1gn1f1cant features of CONIT for the IIDA,proJect aret .auto- N
‘matic dial- -out capab1lrty, handling of commun1cat1on to—and—frgm users and ‘, -
to-and—from.search systems, and a_ rule-dr1ven 1nterpreter for pars1ng, trans-y S
lation and°syntax ver1f1catlon. - . . e R -,.,._f S A

. N Te + ' . . . '; f.» B R : :

The d1al outacapablllty 1nvolves both software and hardware. The hard-' e ,
ware- per1pheral is an "Auto-Call" ‘device which. allows MULTICS: "under program S
control, to’call upuanother computer over regular sw1tcled—telephone—11ne cir- o
cuits." nl Some MULTICS .operating' system software had to be: mod1f1ed in order - o
to adopt this dev1ce for the CONIT application.  Fimally, CONIT: soft re con-_

tains - procedures wh1ch br1ng ‘the d1al out: capab111ty directly under 1

‘control. L S : N T T
. At ) . : . Q’ i “, - “‘- L - “'“ e e .".s, o . K ..
g‘ . Commun1cat;on between the CONIT system and r}s users and between the C e ,
“CONIT system" and the*data‘base~search—syStem8~1nvolves,calls to. MULTICS ICS system -  *
subrout1nes from CONIT procedures.- These. procedureg prepare the’ input’ streams O
- for process1ng.f In their turn,«#hese procedures are called by spec1al—a¢tlons
(subroutlnes) 1nvoked by rules in the rule—table and by’CONIT S control pro— ,
cedure.- o : , o R . ;
The ru1e—table 1$ a 11st structure of s1ngle—l1ne rules, each of wh1ch is )
"made up of as many -as seven parts. These are delimited frmw ‘each other by ;fi? .
special characters. These seven parts are: \ R A
L 1. Context-str1ng-(CS):rFa_character‘strin ' . R
R e specifies. the context.or situation ro oy T ' O
.-, 2. Match-string (MS): a character string ‘ ' _J B
LI ' matched in the  designated. input stream; L
-~ | sign P
) ] . (],:“ ' v e .‘ , N
\ Marcus,- p .9. * X \\ t ‘e




, “host sy em,‘ 1

Uberﬂmessage*\un) message t 2_evsent to user'f?" B

. New-context*(NC): ~révised: context ut’ 1nto . T

i ‘effect after- rule exet:ut:.on,," f : S
Sng1a1-act1on (SA)r. part;cular'functlon to R

be-perfotmed'f gl B

Commbnt)(CM) has no eff t on rule ekecut1on.?q -

e e

K4 . _n. .. / S e . . -
Control of the ent1re search esslon t the most general level can be per-
y CEIVEd as res1d1ng in the rule-ta e ‘At:;Ll t1mes a p01nter 1dent1f1es a
" rul® whose' context-strlng matches at leas he first few charactérs: of thg
"context-str1ng describing the current search~status. Another p01nter Lndexes
the input sfream from both the us,; and ‘the retr1eval iéﬁtem in turn. : When= "
-ever -the coptext-strlng changes, the rule.table is“ searched for-a ‘match’ of "
both the longest rhost’ exp11c1t conte t—str1ng and’ the longest 1n1t1a1 sub— Co
strlng of chdracters beg1nn1ng at the _olnter to-the 1nput*stream.s, g;";“W
. When sucHKa match is’ found‘»n a'rule* the rule is: executed. This'invofvesi
igne or more of the follow;ng. “(1 ;append g the string found in the host-.

L. e

4

“message part: of the rule to ‘the hds t—messa'e output-stream,'( 2) appending the ‘f[’ii_7U?
str1ng found 1n-the user-mesdage part of ‘thg ‘rule.to The user-message output-’ - BSOS
stream,&(B) setting the ‘current  ¢ontext ‘of the string tq the rew-context part.. = . - :
bf the rule; dnd (4) per, orming the spec1a1 actlon (PL/1 subrout1ne) speC1f1ed i
in- the spec1a1—act10n rt of" the ruﬁe. f”-,§ A ST s '
‘,‘ X N i -

The po1nter to. the nnput-stream is réposltloned 1f the match-strmng was :

- not empty. ‘The speclal—sctlon may, 1nVO've the isolation .of B lexeme, send1ng e

. a message, building a- messagedfgettlng ‘un“cat1ons4parameters, and other- SRS B
Yy wrse controlllng the sessLon.. 2? 5:~'-_ S N o ;;‘j e \:3
N DTS R : : Sy : o \.', SR

3g§J.'r An example of e1ght re1ated ules followh'together w1th an explanatlon of . N
T each ruled These*rﬁdes—are—wrlt en-: -for-IIDA®and are_not. to be. found in _

g ;ﬁ_'CONIT. The rules of. this example é. se1ected from among those in whlch IIDAY

: . help is requested by and given to. Nuser.. The user can call for such help

_ w1th -the command: /HELP. A .more complete _cus31on of, the pr ;'ng of
o th{B commanﬁ can‘ge fdund in Sectlon 4 3. Co

y x

T I ( 1) /u/..-/H..//h::c::iQ//:;timeré i S
B N ‘ v : .
Thls mle: app11es after the gsel has entered a coumand beg1nn1ng'w1th o
| -"/H", The code "u"‘in the context—str-ng -indicates input from the user.’ .(See. ° R

ppendix A for a descrlptlon -of codes ° context—strlngs ) All input stredms
are prefixed by "..=" and suffixed by " =.." by the CONIT control- software..

" [The match-string here thus indicgtes an initial "/H". The new-context is. .
. changed to bqgﬁh w1th aﬁﬁ"h" 1nd1catfpé,the /HELP sectlon of .y
- “Mafcus, p. 13, - B ST

S : . - ) . l i . '_ L - . . L " :ﬂh" R s ' ’.




J o y * e R A Ty ot e
). rules: ;The ptev10us ‘connect - statu poSltlons 2—4 of the qontext tring), Tl g
7 network indicator (posltlonts),hand ‘search mode®indicator (p081tldis 6-7) are. s 0T

'all preserved by the universal replacement code;,’ the .cofon. A protoch \‘-";f' .
equence number "9" is.set.. The speclal—actlon’"tlmerec : records in the help R
‘ﬁgstory data structure the time at which the- user  requésted help. This is one, .

of six data structures ma1ntaLned by IIDA om student commands, search statush "'af{

LI . -

‘and progres a8 ‘a whole ﬁ‘j,_-ﬁ‘

’ (2) /h ------ 9/..,,37;,//h:
— . "‘ L S s 7
‘yBecause of the pew context- et above th1s rule will *matched next:f—ihe_—_?fT__‘—*f**“
jjfjﬂfdash gsymbol in ‘the contexta r1ng is" the uﬁhversal mabch«code == any code will
% -'match . this positiop.. .In this le, the match string is empty - also a- '-;”j _ -
ffun1versa1 match conditioh when' there is no. etp icit matchs' " Thel user—message F
,,“,str1ng cdnta1ns a. Qode indexing a messdge in.a tab1e of messdges.‘ This ‘code" g;tv“f'“ B

+ ig used by thes speciyl- actlon‘"senmes" to send that- 1ndexed message. to" the !- R

. ;’user at his termlﬁpl. In this case, the paragraph consist# of a menu of help 'L"' '
:Jf;'-alternatlves. Only the protocol sequenqeq?umbet "89' is changed by the new,i. S

s ontext. s rd '.w-u ST
_--89/..//11::::::88//__send““4,.: Con

'”ﬂ' "Send" is a spec1a1ﬁact1on whach.means e1th$r send—a«llne Gt end—a- f».; i \ .
«§ ‘séntence.”" It has the effect of hext seek1ng as response~from thé user 1n - *g.'
'1ther case.f' R . , Hu e _ R SN

e | (4) /h—-————fﬁ/ b :87//...hupda s

'fmf;BQcause of the protocol sequence number “and the em ty match sﬁrlng, thms ru1e o, .

dec emented protocol sequenfg'number.
date'the heIp h1story data structures w1th.the user s response to the 1 -_”M gy
ol 5,‘_ L :. Y o . L P L T o . .

(5 /h—i'j—--87/..—3.;//h:::\'::'7{;/'.'--.'h"e1p3..'v'.' S K_ : Cee T
i : ; A T - “'.'\( : s
‘«Thls rule w111 be executed if the usen)selected uhe th1rd optlon from/the last o
"~ ‘menu | by enterlng the numbér_"B" because. the input-styeam metches the qﬁtch—f* . ?Z!d I
.. . string,: The, .protocol: sequence ‘number “is- decremented_by’the neg‘cgntext.~eThé, . R
e ',*Speclal—actlon "he1p3” w111 format the h1story table. requested as option’ 3 and'x“" e
" send:it. to- the user_ C .. ) e )z S B

7
Y B

(6) /h———'—-—- /..,,55,,//h::£::':‘6/;/.'.senmes.; U R
. . . R ,ev__. L
. essage\lndexed by . 55 the message-table is . sent to o
] the,ﬁs ?S;zs ‘flessa ‘indicates that- furtHer help is available: _The - user i8 - .
- aSked to ma a séledt'on from any. of the menus he has a1ready seen. - '

_"i . . W . w _. ) Coe - N ,:, , v

(7) h—-—-w_ //h::::_;;s//..send,. T

L1ke ru e (2) aBove, ‘a

LY. "

@

L

.

A1
.

- L1ke ru1 (3) ab6ve;\3‘:§sponse to the last menu is sought from the user.
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o "'. In sone_g;syects CONIT ﬁro/\kdes mote’ fac1-11t1es ,th’an IIDA rtpqul.res. CONIT
emphasues translation. of .its own conmands into those of the® several vendors, .
.+ ‘wdking all'data basés aV&ilablq;. 11IDA, thOugh will begin teaching a\gingle
T searcH system,»DIALOG, and willy restrict itself -to ghe or two data bases..
./’ Valid commands in the DIALOG language w111 be transmltted verbat1 »from user
IALOG.. SN R’ : R N
“to'D AL G. \,.\ Uy k-_“‘»_,,»v_ TR /"" R R T .
In other reSpécts, TIDA- requ1res fac111t1es éot prov1ded by c NIT. IIDA \
! wlll malntaln ‘extensive’ dr’ g .seanches "in elaborato-fll ‘and data
)- structures. Furthermor ‘ cise -
modé& o that the comn e
N sequence.» CONIT doe . c1th'r of . these requlremen

o~ ‘ .
The kyn systems still v, ‘much ‘in common; both- are search—meulaklug pro-
grams on an: 1ntermed1ate computer. IIDA will build upoh: most of HuaCONIT
aoftwaré ip ofe” way. or another~ Sof tware that handleg communlcatlons will be
bgrrowed. 1ntaet and w1thout change.. These procedures include those which
g 3 ble dialing ‘out. to the network logqlng into DIALOG, receiving megsages
from and sending mjgsages tog?oth the search system and,the userg and hand11ng N

' timeouts and drops y the host computer. Also kep w1¥l'be the "s stem~"
ﬁpftware" for rule mdintenance- and-proce531ng. _ e x\\véz‘i- -

.
.\ .

t/////bther software W111 ge borrowed from CONI%%Q& IIDA ,as far as: conceBt and. ?W

':_'structure .are concerned, although the detailed content w111 be completely : ¢~
o 1rewrhtgen.‘ Fonglnstance, CONIT gives 31gn1f1cant amounts of. on-llne ass1st—'~ AP

e ancé outside the context of any particular- search. IIDA assistance, however,
_" will largely be within the context of a partlcular search. Mugmwof the text o
b, *CONIT assistance is stored in tables that are called by SpeC1al ~actions: 7 - -

‘ he content of these: tables w111 be completely rewritten to reflect both the

IALOG search 1anguage and the IIDA approach to a551staqce ot
= Also inthis class of borrowedt oftware are the rules in the . rule—table -
and many of th® special-actionms. Although IID4 will use the same general form

of .the rules, most of the rules will be r&ritfen expllclqdy for the IIDA °
application. CONIT rules which deal with logging into DIALOG and cemguni-

cations will be maintained intact, however. | Revision of the rule table will.

be taken as far as, changlng many of the codés and positional significance of
the context strlngs in the rules. See Appendix A for a list of both the new
and borrowed codes in the contcxt strlngs. . : ‘
o . 4
. Some CONIT softwarc can be dropped. altogether for the purgpses of IIDA.

- Procedures developed to inform the user about the entire set of data Pises ,
~ available throughout all the.systems can be dr0pped since users of IIDA will [/
be able to access only one or two data bases on the DIALOG system.. All CONIT /
rules and special-actions which deal specifically with other svstomé can be f
dropped,  including those which cnable logging into other systems, blnce IIDA
will npt be traq:latlng from ona language to another, the purpose of the rules
will shift fram translation to control and identification. As a result,'the
host- and user-message parts of the rules will not be used as exten51voly by

LIDA -as they were by CONIT. ] i .

g , ’ [
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Fmally, much. ne\( software must be written. for ‘the IIDA ap 1J.cat10n. i
1nc1udes all dxagnostlc and other search analysis subroutines, !
Lresponse parsers, the .IIDA data structure ‘(search h;stary) upda es, and much:
_ of the cogtrol sequence ad managed, by the rules. ‘
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'ﬁ, Overall Flow of I;DA Software Co S

vlapplxcatlon, special-actions w1ll be a mixture of~CONIT ‘and IIDA code.  See ;;’ w0
Figure 4.2 for a list of functions; code sources, "and types’ of procedures. .~ . /

e ) S

Refer to F1gure 4.1 for a graph1c representatlon of“the élow of IIDA
Cesslng ‘frem a functiondl point-of-v1ew. The various functions™ are=
by control modules, rules, and. spec1al—actlons. Control modules condist T
v targely. of unchanged CONM code; rules will .dargely b written for the ‘IIDA © ,. "//

Both F1gures E\l and 4.2 are keyed to the’ numbers of subsequent subsections of - /Z/

.this report which discuss the functions and rocedures in. jﬁta1l A summary '/ .~

of this discus$ion follows, ‘with subsec¥1on numbers in pare theses." Aggin,
these numbers corre¥ate with tnose in F1gure 4 1. y -
e 7 “

(4.1) Logglng into MULTICS and calllng for the IIDALsystem involves. con-"
ventional protocols to be spelled out- for the user. A greeting will e11c1t//
from the user some f e 21 1al information to ‘help guide the course of »LIDA'
analysis and v~ .. .user will choose ne ‘of . four modes for his gearch.
These roughlx tq the user's Ievgl of skill in searching. Dialin
the' network ax .. #  nto DIALOG ig, prov1ded bv ex1st1ng CONIT software.

v (4 2) CONIT software handles getting the command from the user\. The user \\

‘:\w1ll be €ued with. 'D?' for commpnds d1rected to DIALOG and w1th 'I?' for re-

sponses d1rected to IIDA. . e - - : - - \\\

(4. 3) If the user enter§ "/HELP", ass1stance from. IIDA will follow in the-
form of menus from which the user may select .the type of assistdnce he meeds.

'~ Hellp consists of explanation of commands. and reviews of .the search from .

back for the input of another user command ’ &

several d1fferent‘berspect1ves. The latter imvolves formatting the 'search -

-hlstory datg/structures. - SR : s . ¢

° ¢

(4.4) If the user doesn' t enter "/HELP", the command is assumed tobe . T
directed to DIALQG. . The verb of the command is first identified. 1If the verb °
is not a DIALOG command, this informatian is recorded. -The user is told what <
cotmands are ‘acceptable at this stage in hlsschosen mode, Control. transfers-

. : . _

- (4.5) If the verb is a DIALOG command, rules determ1ne if the verb is
acceptable for the current search mode at this point in- the search. ‘ "If not
acceptable, a messagde 1is issued. to the user to this effect and control trans-
fers back for the next user input.

. (4. 6) If thqugrb is acceptable for the current search mode, the ent1re'
g
argument of the seftch coqmand is parsed by special-actions for validation and

~isolation of its  lexemes. ' If the gyntax is invalid, a message is issued to
‘this effect. IIDA will be very Spec1f1c as to what exactly is wrong with the

argument syntax. TIf the syntax is correct, lexemes are stored in the various
1IDA data structures and the commandis relayed to DIALOG. ‘Again, ‘the commun-.
1cqt1?n° software '.lpro idéd by CONIT ‘
e . Y

- (4.7).  Between sending a command to DIALOG -and receiving a response, sig-
nificant ddlays in term of computer processing time can be expected. What are’

- essentially "packground jobs" are executed during these delays. These jobs s
"(procedures) perform micro-analyses on the user's search strategy. CONIT

software is used to retrieve the DIALQG response from an input buffer.
. : - L -
,} [ W » ‘\‘ . Ve " ”._,fq;_'_."
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.| MULTICS/IIDA - command in | -Né“ for I'n‘éée,f .
¢  T'via Telenet ' error for. )| X e
' o . this ‘mode . SN R
AR ’ P ‘, © 0 YVes .. -
. ¢ . A .. N It . )
e Y S 2.6 4.6 \I/ L
© | Greel user; |- “ o _ Message that| | Parse full .
. initialize - . %’.___ - command_syn- argument. of
] mode; 1ex I 4 tax is JDIAIOG:
| 4 DIs . = error command
7 a2 \L 4 13\& 7¢_ PN P
i | Get command ;  Mode- . / N
" from nser - specific ' . l
o ingtruction |~ s
: o -

.4‘;0.3 LY e

. Give user Update data
« /HELP menus structuraes
'\\V that he

from parse

requests | °

coaga N/ e B T W NS
‘.\‘ -Identify N — o . Transnit
’ verb of S . _ - . .| command.
command X Q( o A . - | to DIALOG"
o ' COP :
4 . a-
4’1———-——-——‘. .
. Update- data o Co . T
structures . S o A
with error B o . ‘ cT
indication
N \ : / !
s

~ Figure L.1. Overall flow o0f IIDA programs. Numbers in the upper rlght hand
- corner of the decision and #ction boxes refer to the sect:.on of this
report in whzch the dec:.s:.on ‘oxr action J.s discussed,
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/ » 41 Lc;g 4.nto mncs, IIDA & DIALOG’ - oom'r . o trol '&'_'tu_léé o

: :§_¢:2 i.._ "Get 1nput from user- _i;;.‘.'-i::'j CONIT c' _.éb.trpi ’, ; ‘,

o 43 o - Give IIDA /HELP asslstance R 1IDA R es & s.a. ‘

N '4f4" C Identlfy %aslc type of comm;;d /’}a'fliﬂA fﬂ-.'iR 1é51 - ‘\C
.415 L ‘Evaluate va11d1ty of mode ;ﬁ;'{  . IiDA;F, . R leg‘ - B o #?;;l

’ ' : ' S A c . ' ' . g

e :4.5 g’ _':‘Message; for 1nva11d mode viffh IIDAi .3; ﬁléé-&-s:é& " - ' §;“

oo 4.6 Parse argument of DIALDéTEommands . IIDA _pecial'acgiOns

4.6 _ Update data. structur%s ”ﬁ“ ‘ ": .IiDA . "fSpécigi §Eﬁions‘_ o | \)
_,t 4.6 Messa es fof.;nvalld synt;; , %,  IiDA . "Rﬁiéémﬁgg;a. ’ ,::“L "
4.6.‘ ) Tgknéjitco&m?qdrto DI%LOG o .' :'CbNIT v Spécialraétion = .
54.75 v' ~‘\Délay—fime broéeséing, "T o 1 . IIDA .vS a. & congzgl )
4.7 : ;"Get respons fnom DIALOG ,‘. v “'CONIT .‘Control f' -
N - C
\ 4.8 “ - Process:DIALQG.érror messagga.j .:Ilbﬁ o _Rules & 5.5...h
4.8  Pr6Eé;§‘othe:ﬂsystém ef;érs - GONITS',‘"'Rules & S. a‘ ; , .
‘ : wal ' : " o o s
‘ 4.9 . -Pé;SEIbIALOG“fespohsq"{ ﬁ;i‘ ufi* IIDAﬁ . Spec1a1 acthns. :" J'/
t ’;'4;9. | S qsdaﬁe tiii;stfuctpreg i o o fIBA; ;“ Speplalwactioﬁs .." /
N .'4;91'. N transm{ v;ésbggse gdluse;. o CONIT e Speciafb?v;ﬂ~ ./
'4;16~Sii', Enggate diégnoéfic threSHoIds o IIDA .Sﬁeciai .
. Foooooe 8L co . . : e
4,11l A'e" ﬁg;ailed&%naiysis &yéiécﬁssion _ IIDA°  Special
o ~4,12} Z(%“fﬂandllng the "END" command - IIDA ' Rules“&.s.a: ;f ?
S ; g 7 s -
ﬁ.lgj;’_‘ ‘MMod;-prlented 1nstruct10n' ;, . " IIDA " Rules & s.a. )

F{gure'4.2. Function, code sourcd, and type of procedure in IIDA.software.
. *This chart corrc:po s to the. flowchalt of- Figure 4. L'
-"S.a." means spec1a1 actlons. I
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| dI'OPPGd by the hOSt- ,;2y4$ software genera11y handles these problems. Sevj"':

_..':..searc}gtxrtrategy with.- the usgr, e r,_, TP A S = cc__-, PN

.

~ . ' «

”(Z 8) If the response is an error message from DIALOG this'is“anaiyzed"
and transmltted -to the user.' Other. system problems ‘may develop such  as being

. _eral tespdnges may be order 1nc1ud1ng just: a\return to the user for his’ "
neXt'1gn* Lo : . . A N e ,"' - '
. (4.9 4ptob1ems were enqountered the response from DIALOG'ls parsed
. and its;l-'-ue&fare stored in the'varlous data structures. The response is

~transm1tted verbatlm to the user.

, -
I"
-
-~

(4 10) Interna11y stored and generated data on the search strategy is” )
_évaluated to determine if strategic problems- are . developlng These are '

.baslcally formulae which calculate if the.current search is within bounds - e

exper1menta11y derived" that represent the range of a well—formed search.
. .C‘\.- i “
(W 11) If strateglc probléms afe developlng, they’ w111 be brought to the
user's attention and an 1nte1act1ve ‘discussion may follow. In *h. R N
this discussion furthe: 1nd1vses:are applied to th v W 3t.< tg, . !
aga: are 1t to ;.oiameters developed to‘%epresent a welil-tg¥med search,-
The results of these analyses will be. used to gu1de IIDA's discussion of the

N

(4 12) In- any case,, if the DIALOG command "END" QEE entered the session“

' W111 nate w1th¢wrap—up routines such’as saving the data structures on an

externa f11e.'~ Lot S . e . S Q‘
? .4\ \ o S ) ‘ L s X 3‘-‘1,“;" - .

(4 hg)r If the command was not "END" control w111 pass to’the fkont—end
giving ‘the"user: 1nstructlon spechlc to- h1s search ‘mode. “If 1&’1s one of the
_exercise modes’, this: 1nstructlon w111 te11 h1m wh1ch commands .are . allowed at
“this. stage/of ‘his. search ' e, _ . S . : Lo

- e

Cov

[ .y . RO .l - N - .. i . A
A i 4 : Lo - - N N : ‘-
b, . ® . : " . . . 4

. Co i ' : : BN ' L S . o -
.41 Logglng 11to MULTICS IIDA and DIALOG L S
i ) - (\{, »k .
The usler will know or be asslsted with the procedure for logging into IIDA
under the MULTICS system., This'will bé done for the duratlon of the project
. through the Telenet communigations_ network The procedure for beginning: «
executlon of thie IIDA programs will be s1mp1hf1ed to essentially entering' the
word 'iida" after MULTIGS accepts: the user's password The IIDA programs con-
tain all’ the 1nformatmgn necessary thereafter for conduct1ng a search

K

IIDA greets the user with an 1ntroductory paragraph in which the user is

'asked for the following: his personal 1dent1f1er, his. type of terminal

(printing or CRT), his search mode (user skill-level), and his approach to
strategy ‘1f, iga prev1ous search, the user quit w1th the intent of resum1ng
(aee Section . 12) he is asked if he wants to resupe his previous search now. ~

qf The type of’ tcrmxnll determines if TYPE or DISPLAY is the appropgiatc command

for output. The scacch mode determbnes what sequencing controls are to be ap-
plied durlng the session. The approach to strategy will be used by the diag-~
nostlc programs to dotefmine if search obJectlves are being accomp11shed ’

’
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N IIDA then proceeds automat1ca11y to d1a1 a local node of a. data communi-
catlons network and- to{}og 1nto thh DIALOG 8 stem. :CONIT ru1es, Spec1a1- ‘
actzons, and ”cedures exist. for both dlal-' ut and 1og1n., ‘On the CONIT

o syatem, these ere user—1n1t1ated Automatxn

The IIDA account w1th DIALOG w111 be arran d so that the default data
.base w111 ‘be one of those for which ‘TIIDA 1s wr1'ten.
login will be relayed to the user.’

dataléase by . 1ssurng one of the normal DIALOG compands for this functlon,
" BEGIN and ,FILE. ' The command. will b; accepted and processed like nny ot%a

‘command to DIALOG through IIDA, exc%
acceptable to” the TIDA system.

ii oie uger 1nd1cated that he- wli
.data’ structures for the Pprevious sear
- which they were -saved. . All DIALOG cp

4.2

\ -

C

Input from the User'v‘»

CONIT

* TIDA largely intact..
- special-action which sets a f1ag *‘which p
labelled "luser", -acronym for "11sten to
to the user's terminal a blank line, the
will send a blank line and one of two uspr cues:

control programmlng wh1ch all

T

t that the dare oo v musl v

N B
. 2
-

.search

DIALOG" responses dur1ng
The wser is)|responsible for any change of

ed ‘to resume an earlier search, the, IIDA .
are restored from the external file on
ands in that prev1ous search -will be.

s input from the user'wlll be used by
The 1ast_ru1e in the. login group .of rules takes a_

sses control to a mainline segment _
user. In- th1s‘segment CONIT sends
time of'day, and a user cue. IIDA
"D?" for user commands that

may be dlnected to either DIALOG. or IIDA), and’ "17" for user. 1nput in response

to IIDA questions..
get a 11ne from the user 8 term1na1

completing the input of a command by entdring the carrlage—return.
processlng.of micro-analysis subroutines,
_Section 4.7, can be ¢arried out during thls/delay

A MULTICS subsystem ,out1ne,, 1ox_$get_11ne "is called to. -

1

Some delay can be expected between the user's rece/alng the cue and his

"Two approaches are de-

scribed in that section: (1) carr y1 g out a fixed set of analyses, or (2)

carrying out’scheduled analyses unt

input has been ‘terminated by the carriage return."The approach selected can

be applied at th1s p01nt also.

1nput string.
will count sequential.blank flnes.
stand;ng on the part of the user.

" When a 11ne comes back from the user,
from the -end of the 1nput—str1ng
of the 1nput—str1ng and the substring "-.

K}
"

3

The,sub tring '

-~

arr1age-return/11ne—feed is dropped
.is placed at the front

Delay-time
described ‘more extensively in

either the schedule is completed or the

is placed at the end. These $ub-
strings are used by zhe rules to recognize the beginning and the end. of the

CONIT ignores blank lines entered by the user.. IIDAy however,

They probably represent sozgﬁmisunder—
" If this- count is in excess

some small

number,_the user wr~B be notified that these entries are polntless.

-
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' The CONIT segment labelled "Tuser" prints "++++CONIT:" to indicate that a

‘\1- ;

“dystem response follows. .IIDA will print no such header if a DIALOG response\:""h
.:folloWS, but will print "++IIDA:". if an IIDA response follews. Control:then
" passes to.a procedure which searches the rule ‘table- for a match of the current

‘context and 1n1t1a1 characters in the 1nput—sﬁream When a match" 1s found,
'control is managed by the matchlng rule

"

st

.4.3 /HELP‘command:. ﬁ«sj~: cofee o TIDR &~~

The firs: r. . es uucountereu alter input-from the user ares:

Ll .~ /H. //h"""9// .timerec. ..e'._ o

/h——?———9/ ,,/h::::%:89//, senmes. . o
In the first of these rules, the message str1ng identifies ‘the 1npntbpf'5ny : »
user comand beginning w1th "/HY. | It is assumed that, the user is seeking help

frqm IIDA. :The special- act1on in: the first rule records the time that. help

_Swas reduested.” This rule also changes the primary searcm\context, i.e.,

‘position‘l of the context—sfrlng, to "h" for "help mode". The second rule
se,ds a message 1ndexed by 37 in the tab1e "messen" to _e user.

A-‘ . . h . “ M
2Lo baslc types of help are g1ven to the user: m1n1—tutdria1s on DIALOG
commands, and rev1ews from- var1ous perspect1ves of the current search up to
the present po1nt in the .search. Message block 37 (arbltrarlly p1cked for

" this example) contaxns six opt1ons which are displayed at the user s terminal
" by the special-action’ '"senmes. These opt1ons are: (1) a brief descr1pt1on .

ﬁof the syntax and function of ecach of the DIALOG commands; (2) a summary: of
the. commands ‘given in the current search in the order in which they were
‘given; (3) a summary of the sets created in the order in which they were

'created (4) a summary of alf the records.viewed; (5) a summary of all the .
érrors made; (6) a Bummar9 of. the. descr1ptors used; and (7). a’return to main- .
\11ne. fhe history summariés, (2) throughu(6), correspond to f1ve of the IIDA

\data structures be1ng ma1nta1ned

3K

— - . . - - A -?.

At the end of th1s menu the user is asked toBenter a number selécted from*

" the menu. Th1s number is retrieved, saved and evaluated by the following.

" ruyles: : - A S J
. /h——+———89/ //h:::::;88//..send 2 \‘ . o
b R 88/: //h::::::87// hupdate R N e
[h===mmm 87/.. ,,38,,//h'"'\"78//..senmes.. 3 _. (,
/h-ﬁf———8/ //h::::::66// .help2.. \\;

/h=-----8/. —3 J/hesiist66//..help3.. - N
,/h——-f——8/..—4 .//h:::::266// . . helph.. . . T ‘
TR 8/..-5:.//hx12:::66//..help5.. S : .

" /h==———m s/..—e //h::i:'::66// .help6.. Lt
-~ /h——----8/.. //ﬁ+ ht1m ) Co ’
- . [Ih————--8/: ,,39,,//h ...... SX/ .séﬁmes..

45
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’uh‘The f1rst rule sets the flag which passes “control to fluser and .80 plcks up
the content of the user's input- buffer. The second rule updates the help
,hlstory data styucture with the ‘response entered by the user. .The third: rule
transmits message block 8, for exampme (' the user. This gives him a menu :

-+ of all DIALOG commmdds. Ihﬂ user is «siwi t¢ enter a number from the menu 1n-v‘j
) d1cat1ng whxch ctongiile: he wants deSC"b:x : " - '
The fourth (hto g 0e ~ighth’ rule i ~he 3oove table p11nt out fOrmatted
tables of the data structure correSpondinb to -th: types of perspectlves on the
sqarchlofﬁered in the menu. - The rext to the last rule updates the help data
structure“w1th/the time -at ‘which the user asks to return’ to the mainline, per-.
;forms the help-use threshold -analysis, and then, by the new cqntext, returns
him to e-. front-end mode_or1e?ted instruction. The last tule catches an -
u .

: 1nva11d entry!and request inpuf-a second time. S

»
H

\ : » ) , .
Th follow1ng section of rules processes requests for‘further 1nstruct1bn

"kjs pn . the mean1ng “and use of DEﬁLOG commands #(;ﬁr?

3 L=
L

/h—-—- -78/:.//h: ::r.7Z// send S
S hee— -—77/.,//h $022:276// 0 hupdate . ey
e fhe=mee-76/ ,,40,,//h":::.66//. senmég\ : ‘_9’\-‘¢2k .
f ‘,/hv——-——76/ 4& ,//h $221:66//..senmes\. _
7;t;—-——76/ .—21: 7/f+// .-htime.. .
/h===——=76/:. ,,54,,//h :::'78// senmes

' ~

Again, the f1rst rule p1cks up the user' s respon,e The. second ruleééodates
the data structure on help usage w1th the response. - The third through the

" fifteenth.rules send information about the syntax and.function of specific '
DIALOG commands. The last two riules perform functions analagous to the last
‘two rules of the sectlon prev1ous1y ‘described.

»
(X

F1na11y, the section of rules which allo% the user to recycle through ‘the

.help. 0pt10ns are someth1ng 11ke. . L : S -
R — 66/\\% 55,,//h: u.:::65//..senmes.)_ . S
N /h=———m= Q5/:.//hessee:64//. .send.. . (. o ST
/h=———=- 64/:.//hzz2:::63//. hupdate ' ., o
R} N——— 63/..-1:.,,38,,//h: ....:78//.wsenmes
[b=====63/ .2 [/hz 3233166/ / . hélp2..

- { . o N . ' - ‘ ; . : o . - 3@ |
/b= 63/..-7:.//£+//..htime.. S R
/h-----—-63/..-8:.,,40,,//h: ’::..66// .senmes.. . :

- [h=————— 63/..-9: ,,41,,//h """ 66// -scnmes. . {rJ"
. i R
o Jhe——==§3/..~21:.//£+/]. .htime.. e e
-/h------63/:.,,56,,//h::::::66//..sendes..
> 7 | B ' \ 1
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Message block 55 pr1nts a message abou the’ gﬂcycle optlon 1nd1cat1ﬁg that_ix

any number from the previous tables is ac ptable. If: there is ho]natch on’

he exit-gime is recorded, the help-use thxeshold is’ checked, -and control
‘ fers oy the front—end 1nstructlons. f S Y v

‘The help-use threshold-check; part of the spec1a1—actlonj"ht1me,' applles

- an algorlthm to determine if the user of the /HELP.command is €bmmensurate

‘mode; and (2) the time spent in /HELP as a percent of the total search t1me.~‘f

Ywith the level oﬁyuser prof1c1ency indicated- by the mode chosen by the user, '
The algorithm, is ‘based on two factobs: {1} the number of /HELP Command s a
percent of all commands and as a funcglon of the total number of commafids: and

1}

and as a function of*the ‘total search t}me and mode.. . = . e

If the threshold is crossed accord1n o ej her part of the a1gor1thm, an

",1n—depth analysis of the user's need for help s made.. If an 1n—depth anal-

ysis is necessary, the special-action "htime" w111 change positions J3 and 4 of

" the: context string to "id" (for "in-depth”). A subsequent rule will galh.the

© in-depth ana1y51s routine: : g ' e : N
i d——-9/..//h id:::8//..inhelp.. R

~ . . [ y

Any user—system intéraction is now managed by the rules whose context str1ng

"begin with "h—1d...f. When he in-depth analysis is complete, the user is re-

- The 1n—depth ana1ys1s may determine that ‘a less de and1ng mode is in order for C

turned to the front end 1nstructlon by a rule somethlngmlmkeythe follow1ng D)
1% . ot

/h—1d——r2/..//f+// . o ‘f f }ﬂ'ﬁé\'\\

he’dser. Perhaps a particular command needs further review, or a part1cu1ar

“perspective on the search needs to be explained. These s1tuatlons are 1den—

tified by 1nformatlon 1n the help—usage data structure.

A

»

PR

14.4 Ident1fy1ng the Basic Type of Commqu

. N . .

=

' A pre11m1nary 1dent1frcatron of the command type is necessary to determlne

if the command is allowéd in the current search mode and submode..- :This 1den—

tificgtion also aliows the command type to be’ 1ncorporated into the ‘¢érntext-
Stftﬂz. he. rules d1scussed here (1) perform pre11m1nary general actions on |
all commagds and (2) identify. particular commands, mov1ng ‘that identification
to the context—str1ng. Table 4. 4 1 presents a flowchart of these actlons.‘

The rules given in Table 4 <§2 perform the pre11m1nary general actlons.

. The first rule removes all space characters from the front ‘of the command.

f- the numbers throygh the, entire-| range, an error _message 1nd1cates th1s-;'ﬁ'
quests ‘user ,input. agains - If the‘user chooses’ elther exit ‘number* (7 or T

The second rule” stores. the entire command, as it:is "left—Just fied" by the .

first rule, where Tt belongs 1n the. data structure array, C_TEXT HIST).

‘Th1s includes all characters up to the first ";I' or'-. M “The third rule

copies the entire command as entered by the user up to the. first ";" or M- .

- to the host-message buffer. This buffer will-be sent later to the host .if -and
(only if it is identified as being both syntactically valid and valid for the
‘user's search mode. The semicolon is consldered B de11m1ter s1nce the user

may have entered several DIALOG commands in a stack.

Ty
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Table Q.h;1.

N
Buffer
~command to

Gefteral Flow of the Baste
"M.S. " stands for "match string". .

App}E“tests‘; ‘
to ldentify |

Identificaﬁ

N
A

of Command Tvpe.
"C s." stands for "context string".

\

~
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‘ " be sént ‘to command . A - i -
host if: 0K - ¢
T . ' f*-,-' "
N I
Suggest. or

y ‘ask what
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~abbreviation| . ¢ 'go EO‘EEGCk l

for full  f = cror )
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B L ...‘,w- o o s ,-:‘
' T. W sklp a11 spaces that precede command : boo S,
rul /u/....stcom.. ** speclal—actlon stores cOmmand as 3 str1ng’1n 1ts B
o . ’ . h . ' . ‘.\ ( ( ”-b -
N *'*- place in the data structura’ 8.TEXT (C’!lIST)., R ‘
. . T AR . A ."' g ’.’_,,f ppf AR
S rul /ucon/....copyc.. aoh copy user command to host m‘%sage command R
a\ T "‘. ) T e / s / ’ ’ v ..a ‘ tl &\ “
C e w0k w111 be sent 1ater to hosg only 1f 1t s w1thout'error. '
- . ., 4 -
) . .
/Table 4 4 2. -General sectlpn of ru1es-for'syntactlcﬂanalysls,f_.*f )

L AT . ' . - - o " ' ' . ‘ . . D -
| - ) K . o . . N . v N e ‘
. . E , o . . N .

. . ) g 3 P
rul /ucon/..~typei.,,..—t,,..s8ub.. " ** substitute 't" for ﬂfype"' S
. : . . ’ LI ’ L : RO . :
L . - * T e, . . . Y > e -t . . ’
rul /ucon/:s-select.,,..=S,,..sub..> ** substitute "s" for "gselect"
et . K Y : ‘{.- o o
& . . " . . . . - . o
_rul /ucon/..—t..//ucon"'ot// ** move 1nd1cat10n of TY?E to ¢ ntext-strlng
. 4
., 7 | . K
'ru1_/ucon—v—ot/ HR **.rempve\any and- all spapes between-commandjandrargUment
. R . R

rul /ucon/..rs..//ucon:::s// J% move 1nd1cat10n of- SELECT‘to context—strlng

.’

P ru1 /ucon—--s/ i, %% remove any and a11 spaces between command and argument
SN I I C o R e o ' L
, 9” L : . e : S . i .
- rul” /ucon/..—out..,,34,,//mcsy+//..senmes.. ek perhaps "type ' was intended
rul /ucon/,.- typ r.,,34,,//mcsy+//..senmes..”'" A S
e —2 R . L . o ‘
ful /ucon/..—get.,,,35,,//mcsy+//..senmes..' ** perhaps "select" was_intended.
s ; : Lo &
rul /ucon/..—retrleve..,,35,,//mcsy+//..senmes.. ' ‘ .
rpl /ucon/..*merg:.,,36,,/ﬁmcsy+//..senmes.,_ l.<perh§£s comb1ne ‘'was’ intended
. . LR ) ) . e Lo .
R . . ' ) ) \ ’ . o 7 - - . . ' ‘?|
“Table 4.4.3. Typlcal rules of the 1dent1ficat10n sectlon. The f1rst groyp .
. _‘substlturcs an' abbreéviation fior the full command. The second group moves the e
identification of the command verb to the contexty strlng and ‘removes all
- blanks between verb and argument. The th1rd group tries: to 1dent1fy command ¢
e verbs in error. o . K : : : o
‘q \‘ / , ‘ /\
. , T H S - oL
1 . 3 ] 1 " 4 “ L
‘\ ' I B o, ) [ 3 " * ) .
@\‘ . 1 ‘ R r
. , . : _ ot D&

RIC T T

o orieio s R W \ oot Y : ) . N -’
= s y ; o , . _ i W
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bt ._.,-I]- ff - '~;" ,"_mm"’
,f‘;‘,: ExampleS\of’three type L3
‘section, are given in Tgble _4 3. These rules., (1) convert all‘full commapds
to tﬁem: 'abbtev1at1ons, (2 match the~ command ‘verb in the measage—stream and

any and a11 spaces betWeen
nt1fy 1nVaL1d command g

L verbs. e
‘ Convert1ng full commands to ‘the 1r abbrev1atxons 1nvolves the CONIT SR

. spec1a1—actLon smb" which subsffitutes what. is in the uSer—message part. of the

- gule (in thig case, ‘the abbreviation):fdr what is in the|match—str1ng part ot :

the rulé (an this tase, the’'full command). Moving the i omnand into the i N

o context~str1ng involves- match1ng the abbrévication in th ‘match—strlng Wi 'the—leN' -

- - ».initial] part.of the message—stream "and settlng,the new*context to> &nclude‘an ,j “; - .

.-~ indicatlor of the command verb. (See. Appendlx\A for'a list of cont t-strlng S
" commarid

dleators ) Remov1ng spaces 1nvolves an. 1terated match on the space

.

Il_ “‘5 " 1f user. commands d1rected to DIALOG are’ not 1dent1 1ed§ .e1thex thtnr R ’ . T

A}

'T.Character. "; ‘ - : e R GRS SN

’¢ - full’ or abbrev1ated forms, a.set of rules appl1es -various’ te
determ1ne what command was 1ntended. ‘These tpfts 1nc1i ‘
‘g;11st of possihle’ but’111egal synonyms; (2) canning a ' 'on4 is- - . o
“spellings; (3) applylng letter-frequency- algorithms to* tify misgy llngs, P

(h) 1dent1fy1ng commands by characters and constructs 1n Ehe arggmeéps, and S

gko try to - o~
scann1ng a

% This may include. a suggest1on to get help on the syntax and usg of
J"d through /HELP._ Since it is likely that" the ‘arrpr was a keying - -
,.problem ‘at the terminal, the first .time such an error is- [de the'- user will be:"' A
. told,how to correct -a character and how to correct a 1Ln 1n the. MULTICS = v -

. system.’ Aftergchecklng the syntactical error threshold ( 'scussed ‘in Sectlon ,Fu.,5’79

4., 6), contnol returns for -the next 1nput from the user,. s R

g e v s : o

PR : T e &W>~ ST -
_ If thls process 1dent1f1es the command - entéred by the user f% b "END" )

. . TIDA will request at this polnt a ver1chat10n ‘that 'theuser 1ndeed w1shes to\g}

o end h1s search. . The conversatlcmbmay proceed as follows. -

hl

‘~, ++++IIDA. R R fuﬁﬁﬁg - f. . o j% »j o A
\ Do YOU REALLY WANT 10 END YOUR SEARCH NOW?, g R SR
b e o | ,b f”. . */—\ \ f LA "t' ' ++++iIDA. L
I (Yr:s OR' NO)? e - N
‘ . ' . ' ’ DN ' -_‘,‘ '
2L If the user’ entersx"YES" the search w111 spon be term1nated s. des:h1bed
Y i Section 4.12.+ Tf tha user enters "'NO" he will be cued by .the ‘mode-oriented | o
! .1ns€ruct1on for the input of his next DIALOG command. If the user instead " ;°\\J

enters - another DIALOG. command, “the-cue. w1it bebypassed and gontrol will bé
"transﬁerred to the teglnnlng of command-ahalysls. Whem-the ‘er returns to -
. the search with éTtter "NO" or another DIALOG comnand, “the fact that he
. ventered END buf continued with the search w111 bé recorded in. the cpmmand
h1story data structure. , SRR S _ e - W T

,

N

!

L2 B



fff"fﬂsﬁ.fﬁidrofsenand As 1stéhc€.M0de Control ,[fﬁhf., f%?f'n. '5;‘ S

i

S P L R R

e Hhen he logged 1n, the uéer declded to search under one’ oﬁ-four modes,
. correaponding roughlx to hls expertlse in searchlnézh The three exercise
t

=

“modes, - control the: aequenCQ ot 6eaf¢h1“8, that is; the set of commands that - S
i eaéh -point. in the search * In the first exerc1se mode, completeiV;;'
”..ands are. prompted : thfqughout, glv1ng ‘the user -experience W1th al. o
"canned" search.. In the 8€cO0d €xercide mode, a- subsetfof the full. 18n8u889

"is allowed, with the. user; 8¢A%ching a Subject of his own’ choosing. 'In the: R

‘ thzrd exerc1se ‘mode, the full 'seasch lahguage is allowed with the user's own' = .- - 7.

o search, although the sequencé.is. stlkhWSPHtr°1led- In the fourth or. = . . K

n%i¢ assxstance mode, all searc 6Qmmands ar allowed with' no controls ﬁlaced upon )
' the nequence of - commands.,w - e s L

. PR .- PP . : : . ' E
- . ‘ N - . e RN v-,«.(-.,‘, e - \

r . A . - . YT

a - Y

When tﬁe uger- selects e mode” he Wlshes to search under, .the mode's code:
g 18 stored 1n ‘position 6wf the. current context: strlng. ‘This code will remain > o
T "u‘IChanged throughout the Seanh- At the sSame - t1me the code fdr the first « o i
submode, the letter "a", 18 Stored in P051t1on 7. The. submode code determines '
precisely which commards ‘are allowed at _edch. point in the search~in the chosén-
“mode. - The stbmode code i8 Lﬂcremented in the mode-speclflc 1nstruct10ns (See .
~$ertion 4713) when: ‘1) the Preyious command is not in error;.and 2) a: “new. i T
command Kor form of cOmmand) a110wed 1n thé submode has been successfully A
"'-1ssued. S S A R N _ A

. . L B

A The va11d1ty of a command for. 2 glVen mode and submode is determlned by s e
' the SéCtlon of rules in the fulertable that W111 néw- be - dlscussed If a- . AR
command 1Sy1denth1ed as ‘ity2lid for the mosdé,:d ’ o
.sent to t ~“se¥’ control trﬂnsfers to. theique-spec1f1c 1nstructlons (See'
Section 4.13), ‘and the user 33 asked tO enter a command valid’ f£0r the current S
- mode. -If a command is ldeht1f1@d éﬁ valid with respect to the, mode, pos;tlon B S
.1 of the context ‘string betotes "m' to indicate that the mode-check was. .. e
passed- Control then passes to- the syntax~evaluatlon secflon of the ‘rules. -

L Context posltlons 6 throﬂgh 9 PrOVlde all, the lnformatlon used by the

m#"a rules to determine command v2lidity for'mode -and submode. As mentioned -
S earller,ﬁp031tlons 6 and 7 jndjcate wode and submode, P°51t1°ns 8 and 9

* .indicate the current search coymand and type.of command. .Seé Flgure 4. 5 1 for

“examples of rules evaluating the validity of commands £qr fhe first three = .-

submodeS‘of the second nd t“lrﬂ es€rcise mode. = .y

A
£y

PR

: For the first. "can ed sedtch" mode, a match ig sought ¢ on the. exp11c1t
command, both verb and argum@ht, since both are requ1red for .an ‘entry to be
- dcceptable.’ Thus the rules for the first mode will include match-strings for
the expected commands in ful}. The neVw .context of those commands wh1ch pass | .
‘the ‘test is “rcon=——-= ~99", Coptrol passes to. the rule wh1ch sends the command A S

to the retrleval ‘system (see Seatlon b 7) . .

‘”e .Note in Flgure 4.5. 1 thaﬁ all ¢0mmands issued. under the se nd and terd
modes, whether 'valid or 1nvalld, ‘are: cOvered by each submode szgtlon of the
rules._ This coverage may be vither e¥Plicit or by default. The subset’ exer—+ .
scise mode“will fend to be eypPlicit about- what commands are'acceptable, while .
the full-command-set exercigé mode w111 tend to te exp11c1ty about what com~

mands are unacceptable. - : o : : : - K




EECS

i rul /uc-'—sabe/"//md*// *k BEGIN Only allowed in mode 2, submode 1

\

" rul /uc*”salno,,s’ ’//fCEﬂ"'//..semes... **Anythlng else is an e‘ Or . .

-rul /uc-——sbex/.f7/mc+// **allowed in mode 2, submode 2

Tk
P v
s

. rul /uc—-—-—sb/..,;Gn//fcer+//..senmes.. ** Auything else 18 an error

.

rul /UC"’BCS/--//mC+// *‘k A second SELECT and EXPAND are

[ rul /uc-—*scex/..//mc+// **allowed in m0de 2,‘submode 3 S ::~&
R ; ] i . . S . w\ ‘
} “rul /UC"—"SC/'--” u//fcer+//..senmes.. **Anyt:hmg else is an error" S \

: \ 9
« . - f . L \
T a ' :_ Lo A U - AR

\
f ‘ . ' . - . I
|

rul /“C'-_fabe/"//m°+// ** BEGIN is 0 K. 1n mode 3, Submode 1

rul /uc——-fas/..//mc+// ** SELECT is- O-K. 1n moden3,»submode 1 o

SRR ]
’ .

rul /uc ——fae/..//mc+// ** EXPAND an& EXPLAIN and END are all Q K. <T\\k:€i;ffff%&

4 . D R
L urul /uc—-—fa/..;; ;,//fcer+//..senmes..‘**Anﬂghln% else is an errors ‘jﬂ“? SR
[ ‘ s S

RO rul /UC———fbbe/--;;22,,//fcer+//..senmes.;’**BEGIN Hot 0 K. mode 3 sub 2 ;u ; “f? '

A
- jrdl /uc-—-fbo/..,,23,,//fcer+//..senmes.. ** Output commands not 0 K.

nrul /uc—--fb/-.//mc+// K A11 other COmmands are o K. 1n mode 3 sub 2

- (R mode B
‘rul /“c-—fcs/--ni’-‘*n//fcew//-.senmes.." ** SELECT not 0.K. moae3 sub3 e

_rul /uc—-—fcex/..,,25,,//fcer+//.-senmes.. **EXPAND not 0 K. mode3 sub3

" rul /uc—-—fcbe/..,;26,;//fceri//..senmes.. **BEGIN not 0, K. mode3 sub3 .

rul /uc———ic/..//mc+// **All other COMmands O K. in mode3 sub 3
Table 4.5.1. Examples of mode—éontrol Tulés for the Second'and)th1rd modes.

?he<code or" “in- p051t10ns 3 and 4 of the context-strlng is the general error
‘indicator. \ s

i?,.
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;‘4 6 Par81ng Arguments of - DIALOG Commands o o .,:;v_ ,?‘ﬂu'v:__- _';l~ L)
- Pa’L‘ﬁ‘lng arguments of. commands entered by’ ‘the user w111 be -achieved ma1n1yx
. .. by PL/L special-actions called by rules.: A typ1cal rule, calbxng the COMBINE

command parser,'m1ght be. PR ' ST R J{.'Q
' rul /mcon—-—c/..//mC9n=::5' //--Pafée°°°' S y .o - }_*:f
L ‘ . , T gy
: ﬂParsec is thé nam- of the ‘COMB INE command parslng ecial-action.. The =~ =~
command s argument is 1solated from - the pointer im '1nput—stream to e1ther
the flrSt sem1colon (staCde COmmands)\oruthe termlnat1ng substrlng ". D

e . - P ~I

Severa1 funct;ons are performed in these speC1al~actlons. These 1nclude.77- Jf'” o
(1) 1%n0r1ng all spaces ere DIALOG .would ignorefa .8pacej (2) 1sola!‘hg all.. N
* lexemes requ1red by Eheﬂﬁgzhéstructure and storing them where fhey belong, (3) ‘ .
determ1n1ng what errors, if .any,-.are present and - f¢x1ng an error code in.
ccntext-str1ng_pos1t10ns 3 and. 4, and, sometlmes, (4) generat1ng auX111ary
_ data“ for later use., These! fun*txons are. perfonmed in. dn order wh1ch 19 most o
efflc1ent fOr the part1cular cOmmand 1nvolved s_. S ,~,__5 - v- ",’A SR

. 4

. . [ T~
¢ .

s N ‘
The lexemes requlred by the data structures are’ d1scussed in- Sectxon 5..
- IdeMt¥fication of errors will be présented below in two ways: (1) a list of - -
3 maJor syntactic features:of every command will follow, imdicating the types ofr .
;" exrors which may develop%in each command; and (2) flowcharts for the four-com-
LBy mands wlth the most’ comg&ex ‘arguments: EXPAND, SELECT, COMBINE,. -and: the~out;>gj':fu_ff o
"put commands. Particular 'error cedes. ‘have yet .to” ‘be. ass1gned and errOr b S '

,messages have yet to.be designed. An instance of the generatlon of - analyt1c
dataAaPPEars in the COMBINE -cOmmand argument where Ehe extended argument is

L built. It i ‘done+here to take advantage of a’ single control 'structure inter-. -
. 10Ck1ng this task w1bh par51ne*and verification. : Because it - 1s most complex,
v+ a further explanatlon of the COMBINE argument parse is- also g1ven below.

Cw

. J RECTIR L
F1rst, the list. of the maJOr syntactlc features ln wh1ch errors may be el
Cidemtified; ¢ ayeestiy TR e e R |

3 - . L

[N
.

v ' ( . s . (.
- do not check<for spaCe between the command and 1ts argument

"(such a space is not allowed, by DIALOG) ‘ o _
- argument‘must be a single numeric s L
- number must be a valid data base code . '

FIE. & - ﬁ

|3 . a v : . ‘ 2

l"{‘.?ame conditions -as specified under BEGIN o o _ 3




. NIt A g
ik TN o ,‘:.‘ . >.r,-,-..l‘>.r T . - . ’ DU r-' . T
D . ST R S . _
T - 1f argumentxonta'ms a tag—dehmeter (= or /), _ ' '
— ifﬂ-_ " the tag iM@st- be a valid one =~ - = . _
< 7 = if argument is of ‘the form En.’., SRR PR } _
= nothing more.-is’ allowed in the argumenﬂ ": S SR

™. .='there must have been a prior EXPAND ~ - R ' L T e
L4 .. T'='n may,not exceed the number, of entrles in the pr1or E-tabie‘ e

: &'-1f,argument ie of the -form Rn: - -

RO - nothlng mo@e 1is aflgwed in the argument o

@ . ', = there must haVe been a prior "relate" (EXPAND EXPAND) ST

Cono T ., . ~.n may not exceed the. number of. entires. ' in the prior R-table.g Lot

' =" argument may not be simply a number or a stop word or’ conta1n e

e _ no alphabetlc charactersl ) ‘ _ e L g

Y

! .

: EXP'AND

8

i
N

LN . . . . . i

#-'no argument at - a11 is allowed

v7-1- f1rst entry of ‘the ar8ument: must be a va11d set number S o MF
=y slash-delnneter (/) wust be’ present arid contiguous with set’ number N

o argument follow1n8 the / deI1meter must be va11d for the data' ase

DISPLAY sms - P

,'_ X .‘\" C . . L . [ oo . ER

et ‘ . must be exactlyu "DISPLAY SETS" Or llell . o :x7> - - " . : . o . B " ;r,;-/‘ .

B - lf argument Contalns a. tag—dellmeter (—=.°r /)’ e ‘1
i, the tiag must be-valid-- . U eoro v T TR R
" v = if argument “is ‘of the form- Enl,EnzyEn3 coe T
R B there must - have been a prior EXPAND h\ B o e

el no.nj may; %F%@d the number of entires on that E—table
forieve 3Qge-entry'}Enk Eﬂkﬁl’ Oy ,) ‘must exceed Ny _

e nt,y' ghatindedkt tert,’ may be on 1lst .
£ o §mi'Rmz’Rm3 “ . Co
n.d prior "relate" (EXPAND EXPAND)
;".4mu bér of entries on that R—table
e'try RmkﬂRmk*ly mk+1 must exceeﬁ oy

barentheses for 11nks must-matCh | " j o . Co
... .= contents -of the parens must be valid link codes " ° : A 2/ R
.= truncation. symbol (7) may not be embedded in an argument e

A e = . . .
. s o B .

5,.

iy




A

o DISPLAY, TYPE, AND PRINT

- N < 'y L
COMB?NE _ \ P ; . 5_ ~,! .
~}.f /-dellmeter is present, argument muat conSLst Of . S
- = valid set number: followed byo_v__» S S
. =ia dagh (-):followed bys: T S
v ”5‘73 arger valid sét number fOllQWed by L. :5._,?& TR T
;; .= the slash dellmeter (/) followed by, -! PR e

¢

"?:_- a Valld opdra&pr. AND -or* OR ! o
Boolean operaors. and qperands must be conv“ntlonally ordered :

1

‘é the. OHIY alpha characters allowed are:". AND, OR, NOT - .? T
- get numbers may not exceed’ the. ‘largédt get created ¢ .
= parens mhst match mean1ngfully_ o S S
ExPI‘AIN T o~ ‘ “ ) B . . ’ S . i = . ’: : R ) .‘ : . .. - ._ ) e

P N . A Lo

"”f-'argument must be’ on “current: l1s& of emp1a1nable items
- check any arguhent not matched for m188p8111n85 and synonyms

N L e

»I;"

v’

- nu11 8r8ument to- TYPE 1s acceptable, but not to PRINT o
,argument to left of f1rst / 1S}a‘DIAL0G access 4+ or valid- set~#,'
u-:1f argument is - an- access’ #, a 'most .one 'more / may follmm ”
a',r:f1rsF / must be followed by at Valld format # RS T -
-_-Zsecond / must be’ followed by a a11d record # T
'~ if a'Tange of recbrd ‘#8, n-m, they must be val1d ‘and” n<m_-f-'
.= PRINT may take the SORT argument \; [
- PR- is acceptable for cancelllng last off-llne pr1 t command \

A .: o e

—_— QW L - - : L X . .

e

‘ T \ ,A . o - . - -

The analysis of the COMBINE argument does the follow1n8~ (1) 1t ‘ ;, -

‘recognizes the argument as -being @éither valid or invalid, ‘and if invalid, i -“
‘what respect; (2) it isolates the set numbers ip the argument and- stores theﬂ

for cluster ana1y51q, and (3). 1t bu11ds the” extentlon of the COMBINE: argumgnt,

" i.e,, the string in which all of the: argument s set. numberg have been"

M .

' translated into 1ndex terms. - ﬂj._ Voo e ﬂfdff

’

. As shown in the flowchart in Table 4 6 1, the lnput stream is scanned to

-ﬂ,1aolate numerics. (set numbers), left and glght parenthesls‘ and Bodlean :
operators,"AND" "OR", and "NOT". Three’ Var1ab1es are -used ip.the analysis:
s counts sets, t codes the last type of character encounGEred, and d measures . -

parenthetical depth, When the end of the input stream is reached, d must v
‘equal 0, t must equal 'l (a set mumber) or 4 (a right, parenthes1s), and s ‘must
be greater -than 1. Sequences ‘alldwed by the analysis are: a set nymber must

follow a Boolean op or a 1éft paren; a Boolean op must follew'a ket number ;‘ S
P
I &

a right paren; a rlght paren must follow a set number or a rlght paren, a.l
“paren must follow a- Boolean op or a left paren.' : . :

.
_ .
. . - . .

‘o

[

-

[
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rf, context-Strlhgo SN

L 1h the new context, cont ol -is fransferred tO\the delay—tlme proces81ng

-~

.'\»\ - : o K :.\ T . :11- Tt o . . . ‘. -
v *\ .'\_ L AR 'l:?S r L S - L -
- . L. T N N

-Asslgned ValuesJ

.

T
FEEET

7vi00de egln Value‘AAName.'
. _ _2_,

.

[

for r1g\t paren, d =d = -1

4 ] A.."._':‘-‘

8 Ai'“»bgf. ‘f-h“Set ¢°“ﬂt ii- for each set, P =’ s e 1 ‘
vgi ot 23 l(ghar-«FXPe{ S =_get nitmber. Lo T e K
S 2= Boolean operator I S
TR et e e \; 4= rlght parenthes1s: R
. d 0 .~ " 'Paren depth. - for-left paren, d =% 1 S

_E” If a Syntactlcal errgr is: 1dent1f1ed 1n'the commandnargument, posltlons 5
and 4Jof the .contéxt- string are Changed by the- parsing. 8pec1a1—act1ons for the
Various commands tosa numeric code. Thig code representsthe index of the

. message in -the taple "messen which digcisses’ that. particular . syntact1ca1 ,,ﬂ??

error. 1F no Syntactlcal error was 1dent1f1ed the first four® pésitidns of -
the- context-str1ng remain "mcon".  The code " " 3£aads for having passed .

mode—contIOI"the code Meon™ Stands for the unexceptlonal connect status (See .

N \

e

Appendlx ‘Ao A proRocol number is always p1ac€§‘1n p081t10n 10 of- the N
o |

.

LI

LN The first rile following’ those which ca11 for the parslng spec1a1—a%tionsr
L ,‘handles a11 commands w1thout SYntact1ca1 errors: oo

- . N 3 ey

| rul /mcon--'---s/. . //rcon try 299//. o

,’Thls rule sends the’ command in the host buffer the host by the
speclal-8Ct10n "rsendc" Posltlon 1 of the context-str1ng is changed-to:"r"
to indicate that .a Tesponse from DIALOG is expected nexe.’ "The spec1a1—actlon

"rsendc" 8110WS con*rol to cont1nue processing rules ‘without 1mmed1ate1y ,
looklng fOf a’ reSponse from -the retr1eva1 system. "By the protocol code" "99"‘”

sectlon Of the rules (see Sectlon 4.7)

~

Every error.nonﬂ1t1on 1dent1f1ed in the syntax parse and ana1ys1s tr1ggers‘

an error mesaage 1n th1s Sectlon by rules 11ke the follow1ng° T,
_ f“1 /mc23/..,,23,,//mCSY+//..senmes.. T ._*; :
P tU1 /chQ/..,,&f,,//mCSY+//..senmes.. S e e
Efrors, previously codedd23 and 24 in context-strlng pos1t1ons 3 and 4 “how-

‘ca11 for messages indexed by*23’and 24 in “messen", the message table. These'f

‘messages - addresg themselves - to partlcular syntactlc errors._ "Senmes" is the
pec1a1—act10n which takes these paragraphs out of "messen" and sends ‘the

essage to the user. The new context str1ng replaceés the numeric- ‘¢ code with
Wpy". .The context "mcsy..." is. found at’ the end of this sectlon of rules as
~ollows. .

: ?ff_ “ rul /mcsy———-—S/--//mCSY-==::4//..thsyn..‘-A o ”(’;f; ‘
- rul /mcsy~~54-4/..//fc+// ' o - o '
~ rul /mc1d—4—--4/..//fc+//..1dsyn.. »
._.l_ . O A | W Lot ’ . _;7. .
W The flrstaof these ruls calis the speclal—actlon "thsyn that is, syntax

threshold 8n81y51s. & formula in this special-~ act1on daterm1nes if the user
is. encounterlng spec1a1 d1ff1culty W1th the syntax of comnands.- The formula
t* : !

B




L ,"_ ; ‘ Lextend. tgm_<

Aa'nd (t=1 or
and 8>1
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epade“ 7 O
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e t1 . s
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Sﬁ Lt'm o

" Save set # | - [ Translate set
for cluster . ~J # into desc. ! /\ A
analysis T 71 & sppend to

: AThble lL.6.1. Flowchart for the analysis of COMBINE command arguments.
" dndicates an errm condition to be made explicit to the user. .Control
_transfers fron E) to the cue for the next user command. (V) means command
48 waldd; continie rule interpretation., MS means -'match string,! i.e.,
- the- substring beginndng at the pointer in the input stream. Assume that:
- the pointer is: automatically incremented after a match to the character
Just beyond the match. The 1etters 3,t, and'd are variables which stand
for 'sot count,' 'typa of lexmne d 'parens dcpth, rospectivoly.

R - T

N S L T

:l.s a Boolean Ev
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joreo T
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_«Jargument's [ .. N R
“extended N ‘ L T



7| Take MS\up
S to ﬁ.rst /.

]
?
= C L | the _f-.. J

s e e . . . ) - )

Table )_.;. 6.2. Flow of parsing output commands. S
Codes and assumptions are those :l.ndicated in -
the note under Tabl" “}e 6 :

L] .1...




. Tablo 11.6.3. I".Lowchart for synt.act.ic analysis of $EXPAND command argument. .
Codes and assumptions are. the same as those :Lndicatod in the note under o o
Table ho 6.1. . “ . : h




) Tablo h~6 h Flowchart for syntactic anglysib of SELEGT comand{argument. o ‘v
- Codes and. asswnptions are tha same as t’hose indicatod :Ln the note under .
Table l‘ 6 10 - :

5 t . . L,
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“ﬁ@wlnvolves.f the total number of commands thus far in the search, the t1me thus
.ffar in. the search, conmands ‘with syntact1c errbrs as 4 percent of all - . :
commands, and time spent mak1ng commands with syntactlc errors as-a percent of. «
. the ‘éntire search time. If-the threshold by this formula is exceeded,. - - »
,.post1t10n 2-3 6f' the context-string: is changed to "id" for "in-depth |, = . e
'-analysls. : The partlcular parameters of the formula are Yet'to be determ1ned. .
. i . ___, P - ; R o, A RSN
: In e1ther case, follow1ng syntact1c error threshold analysls, the: neiQL :
matched rule changes the: context to beg1n with "fc..." ‘fotr the front-end: - V
.mode—or1ented 1nstructn£;. 1f. the: threshold has ‘been crossed ‘however, - the o

~

ST

spec1al-acflon idsyn hort for 1n—depth syn ntactic. analys1s, is also.- oo
executed. - Here the prob em with’ thq syntax of commands is p1np01nted by the Lo

l';},appllcatlon -of’ varlous analyses..  Is the problem general with all commands or T e

_spep1f1c to a part1cu1ar command? - Perhaps a rey1ew of a. spech1c copmand with-
_/HELP is in -order. The spec1al—actlon> insyn" will make an approprlate S
suggest1on or may actually take the further act1on needed. o R

- . .
: 4 . )

4 7 Delay—T1me Process1ng and DlALOG Response., SRS N ””3_‘1_{1;;*51,“.

o . D DL
.”¥5;~ All commands whlnh reach thls polnt have passed the syntax and mode test A
"5and have been sent to the - host by the special- actlon rsendc in- the fule

digcussed in Section 4.6. The spec1al action "rsendc" is.an IIDA*variant of a
yCONIT spec1al—act1on. Its effect is to send. the command to DIALOG, but then
© to continue processing: rules in the rule—table. ~This cont1nuat1on allows TIDA
. to ut1llze the delay between send1ng a. message to the-host retr1eval system;™

", “DIALOG," and ‘receiving a response ‘The rules. that - log1cally follow the one ~

'j containing: the,special-action ' rsendc will spec1fy various: m1cro-analyses as
spec1al-act1oﬁs. These- procedures will both generate data reflectinf. analysis

'of the search strategy as-a whole and store. it 1n appropr1ate places in the:w '
data structures e : - e )

‘ The deta1ls of ‘the m1cro—analyses are q;scussed in Sect1on 5. Two
approaches to m1cro-analy91s are ‘bging cons1dered' ‘a fixed set of. analyses
“called” by ‘fuley in sequencej—and—(2)-a-Few— fixed, analyses which also create ‘a’

~ stack of calls for- further analyses wh1ch are then. done one, at a time &as “long -

“as the input buffer from the retrieval system remains- empty. It hds not yet

A ~ been ‘determined whether the IIDA process1ng is’ suff1c1ently t1me-consum1ng to
.. warrant the second approach. Prqgrammlng will begin .using the f1rst T

approdach. If foticeable delays attr1butable to IIDA analyses are exper1enced
: the "system programm1ng" 1nvolved in the second - approach w1ll be undertaken. j
o A "~
A few definitrons are‘now;1n-order.- A’ str1ng means .a succession of
commands of the ‘same type;;_A "string—type meansbthe*type of the commands
which make up the - string: A "cycle" or "group" ' méans. ‘a succession.of strings
1n which' each str1ng-type is greater than the prev1ous str1ng—type. A
"clusteg" means .a. set of sets with similar or ‘associated originsg' or bases.
‘Refer tE\Sectlon 6- for precise definitions of the m1cro—analyses mentloned and
A underllned 1n the d1scuss;on that follows. o : . . U e

v 8
L4- B

For every type of. command membersh1p in the current group w111 be '
- _eualuated I1f the current c0mmand belongs to ‘the current group, it is ‘ﬁ ‘
' recorded as such: ‘in, the data structures and a dwell1ng check ig either . - .

N . ? .

o : | ! . - S L

ot



. . . . . Coe ' . . . . 5 - L - .. - ' . .
A . : . . Lt ey . [ .. ) . e P

ARy [ . ' . . g PR ) . i . B N e terw .- : te” ) N ey
£ s . A S . Lo . . - . . L .
. . . . S . Vo R
ot e ‘e ’ . ., - . S

executed (approach l) or schedules for executlon (approach 2), 1f the current RS

command does’ not™ be10ng to the current group, a new group 1s!noted in* the data ,7' L
f structure, ‘and, a, group—change—analysls is ‘either executed or scheduled. ﬁlso,.-i e

for every type of command, ‘8- regression—check is e1ther executed or scheduled | )

g .é', - ! P ! P I3 - --" < i
?or every set—generatlng command, i e., SELECT or COMBINE, a cluster—check _____ -
cw111 he made., The cluster- check’ consists of determlnlng if:.the.current set) . ?f

«

. fbelong ‘to. the cluster- of the 1mmed1ately prev1ous set. If the current set e L
"+~ belongs to'the cluster,-a dwelling-chéck i5.eithet executed. (approach: 1) or . =
" ““scheduled ‘(approach-2), : If. the\beglnnlng of a new cluster 1dent1f1ed, ‘ '
:_’hter—cluster-check 1is either: executed or’ chedules. In both cases, a
'thrashlng-check is also e1ther executed or scheduled ' :

- u

_ For every SELECT command argument, the descr1ptors—used 11st-w111 be -
S ‘scanned for similar. argmnents._ 1f“"any are found to beg1n with the same f1ve o
) letters, for 1nstance, th1s s1m11ar1ty is noted in the descr1ptors—used 11st.‘5§-.:'

s -

s Several extens1on routlnes arexnecessaryrfor ampllfylng'the argumentS'of“
- ,SELECT and COMBINE for later . comparlsons. ‘Whenever, an 1tem is SELECTed from .
f~'ﬂgian E~table or R-table, the extension routine looks. up ‘the item's. descrlptof )
. .7-equivalent on the latest E-table or.R-table. (saved in a data. structure? and.-_,. )
quaves it as the extended“form of the’ argument,c If the SELECT argument S L
. consists of a 11st of "such 1tems, edch one is thus" extended- and " connected by
" the Boolean 'OR'. ‘In th1s way it is made to look like an argument of a b

S IEPERRY § P

-~COMBINE command w1th wh1ch it can: laLer be compared . R e

_ The 1n1t1al extenS1on of: all COMBINE arguments has already been’ presented . g:
" in Section 4.6.° This m1cro—analy§3s 1s.. 1nterlocked with -the syntax analysls '
:ithere, taking. advan*age of an already—exlstlng control structure. This , -
argument, ‘however, must ‘also be reduced.to a normal form for effective
. comparison with ‘other arguments. The normal-form-reductions (1) drops all .
- spaces from_ w1th1n the extended argument; (2) drops all.parentheses from .the SO
'-argument by applY1ng the d1str1but1ve Law; and-(3) alphabetlzes ‘411 scopes of -
© 'the’ resultlng argument’ —— “first by NOT-groups, then by AND-groups, and flna}ly
-7 &by, the” rema1n1ng OR—grbup (the whole argument) :

- .

Y . ~
A .

.. . When the delay—t1me m1cro—ana1yses are completed (approach l) ar when the’
buffer from the ‘retrieval system contains data (approach 2), a rule will ‘call
for the CONIT special-action "rsend" which sets the flags which transfer f‘
control to pick up the contents of .the retrleval system bufler. The rule w1ll
be gomethlng llke. R - :

M . 0

rul /rcon—fff-99/..//rcon:::: 95//..rsend.. ar e

1
o

:The first 11ne, often the only line from DIALOG, is now in the input -stream.
T C o : ; : - R o o ;";"‘, ,u RN
“4.8% Processlnp DIALOG error messages.. o S, S \
- o . ST
' The 1nput—strean now cOntalns a response from the retr1eval system or’
" possibly from -the tvlecomﬁun tions network. This response may be‘either T
,expected for the given comhaZd or unexpected. An instance of the former is

information about a set.  An 1nstance of the latter would be:an error message

x . ) \ . ' . . . - \ : N <y LN .
v . N . . .
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L or lome other condltlon wh1c p,ould not be-evaluated bqfore-hand by‘the syqtax DR
L ;___analyns '(See Section 4.6).. Exampf}.es jof sdc¢h errord -andr conditions are: . ... . .
u.._<'gxsh-stqrage overflow, external f11e I/O ertor, no core'vwallabtb, and droppedj’//"f
<L by host. T _., S : ;a}z R ‘if,g"f'(f»‘F»w R L N

| I ..
* -®

“ﬁvfé Immedlatély after rece1v1ng a DIALOG response, ‘rule’ 1nterpretatlonz%§11
- beg;n on .a- sect1on of rul e§which seek mat&hes on-all"’ unique’. preflxes of knowﬁ L
".'error messages. If a ‘match is found, thg,ﬁIALOG or ' network erxor message~1sv »4-'1”1 ‘:

v

uﬁfg printed at the -user’ s termlnal - 'A.more dhtaaled explanatlon ‘of ‘tha: pranem 1§ .f{;2~“

: "-'then called from the’ message—table "messen". ‘This. section .of the- ru1e-tab1e ok
fff-J is falrly s}ralgbtfor?ard , Examplé ru1es arérti' L ;;lvs ff" ,_.' ;?ﬁ{~__'7;??a"
PR 2 A ’/rcon-,-'%--95/ -NO CORE: 3//1:co :‘::::94//..copys.. s
-_-_.'.6 ; . ".‘ - rul /rcon ----- 94/..,,6‘0,,//1‘C0n!-‘ "' 2//..8emhe3..f~ :
7m0 worel /reon—-=-295/:.~DISK:.//rcons 133394/ /, .copyE. .. - _ el e
by et ru1 /rcon———-—94/ & »,2//'qsenmes."_-;ihy S T

R »:rul /rcon---—-2/..L#fcon+//..syerrw. .

YRR S o T e P arh
e, : R

L ;If a-match is found on-. én-error—mess gé, a spoclay—actlon "copys w11L
© . copy,” the: fu11 error-message to -the. user 's. buffer nd’ w111 send- the- message to &
. the’ user.v The context is. also. changed to match the rule 1mmed1ately followang e
~it. This rule takes a descrlptlve paragraph abeut 'the -problem . from "messen" -
L _and sends it -to the user. _The contextis now changed to match. on a ru1e‘whose )
C ,speclai—actlon vsyerr notes " the. s¥stem error.im the command and’error data .. SR
"' ' structures. . The- last . ru1e in the above 'set of examples a1so changes the e
.context to next match oh the f1rst front—end 1nbtruct"on rule- appllcable to L a
‘the current mode.” (',_ T e ‘__m_,‘_ﬂ_;,¢‘ __;,’ AL S L
. o . o
. 4CONI” has extenslve system programmlng for 1dent1fy1ng t1meouts and other .
'_unforseesnle'breaks in telecommunication. The ru1es, spec1a1-actlons,vcontroi -
structures and procedures which managé this aspect of system. errors will be
"malntalned and. used 1ntact by:IIDA. Rules and spec1a1~gct10ns will be. added v
7v in these sectlons to record. 5uch events - in at: least the error h1story ﬂata e
- structure. In these cases, control usually passed back to the user after-he -
‘~ﬁs informed about * the problem. If the problem involves a break with 'the- host .Tf_\
4 system, though, the user may be given a choice of (1) waiting. °g£&£EETWhle€ -
IIDA' tries the alternate network, (2) waiting on—11ne for IIDA to try ~
’ reestablishing communication in three to- five m1nutes, or (3) temporarily

'qu1tt1ng«the search to.pick 1t up aga1n at a, 1ater time. Gsee Sectlon 4,12).

® 3

e .

2%

< o g A _i- SN h\~“-"'b:'é' I -
4 9. Processlng Expected DIALda‘Responses. : ty _:Pv ;ﬁb:,b"
.'~$ </If no mat ch LS Eound on/ény of’ the error~prefxxes, it may be assumed that ‘, s
‘ vthe response‘from DIALOG is’ a\normal and' expected one. The rules in this ~ '

~8ectidn are, - agzln, strélghtforward although” mﬂkvpéclalﬂact1ons whlch they

.. call may begf& ly gnvolved " The rules, identify, by: the command code in the, ~~ =
- context. string, whlch response pars1ng spec1a1 actlon shou1d be called. The e
. special-a¢¥ions do the followirfg:® (1) relay the response t6 the user, (2) R

-~ .. parse the.response, and '(3) update the data structures “with the lexemes : B
S 1solated by the parse.- The rules of thls.sectlon are.\ e, R "f:.f!'z
o P S ST T
I AR & . b . ¥ . . P . - . B :’ B

¥ , Ao ek Sty . »
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‘first search in the session, .10 this case,'it will the reinitialize the
. data-stryctures for a new seafch - '

N \

rul /rcon---be/p:/[A%A%/ [+ £3vpbe, . ** BEGIN
rul /rcon~=-s/:.//sf0n*/[/.x8VPs., .**SELECT . =~ -~ . . -
rul /rcdn---en/.»//ﬂqoﬂ*//-.fsten.p “*kEXPLAIN | DRI

: ‘;,s ‘rul /rcon--—zz/.-//ﬂQoﬂ*//°-f9VP22ﬂ *REND | e T e
e rul [rcon-—-exy:. /| Atont// . fszexﬂsi *XEXPAND - e
. rul/rcem=—=c /i, [/ gEon*/[ o T8VPC., FKCOMBINE | . - © . . '

rul"/tcon=~-o0d/: ./[ﬂcoﬂ+//..ﬁ8vpod.. **DISPLAY =
rul_/xcon-=-6t /i . /] Beof+/[ 1 TS VPOt .o HKTYPE -*w'

"rul /rcon---op/:.//B%A%//+.T8Vpop.. * **PRINT
" rul’/reon=—=ds/i./[Avont//¢.¥5vpds.. **DISPLAY SETS
rruk freonc=-1t/:.7/ACn*// . TSVple. . RALIMIT
2"”- tul /rcon--—pa/.-IYﬁQQﬂ*//-oﬁsvppa.-- **PAGE

’

Eaéh of these rules call5 for Ché SpeC1a1-actlon correspondlng to the
command and"then changes the Conttext to "acon+", that 18, the context of thht
section of the rules in which the dlagnostlc threshold analyses take place.

- Each’ of the gbove spec1al’accloﬂs wiH nowjbe described in further detail.

" xsvpbe. . If/hEGIN S. arguﬁwnt 1ﬂdlcates a data base whlch is not on-Iine,
the DIALOG error respopse’ Sectlon of the rules (See Section 4. 8) wogld have
"identified a message to thig effecC- If the ar gument indicated a datarbase

" not. handled by IIDA, this would have been identified by ‘the syntgx-checking

section of - the rules (Sece seﬁtlon £e6). . Spec1al-actlon /rsvpbe will rglay

‘the ‘standard DIALOG.response lifnes to the user. No parsing ﬁ.the response is
necessary, The specxal-aCtlon will first save on files most of the interpal .
data-structures of the 1mmed1acely Previous search if this is other than‘igggr

) r
\
o

. LSVpS, rsqpc, & rsvplt The re9p0nses to SELECT,’COMBINE, and LIMIT are
_ simple and very similar. Fj¥sts the response will be relayed to the User.

1
.,

Then the following three eleMents will be jgolated from the input string: the*

_ set number, the number of podtings -and the echoed argument. The expected set

. number will be compared with the actual set numher. These should not dlffer.
The -isolated argument may. be ¥ tryncation of the prev1ous1y isolated argumest,
bu¢. this should not really pAteer, The numper of postings is the only
s1gn1f1cant ‘new - -datum whlch 1y Btoféd in the data structures by these
apec1al actlons

rsvpen. The responqe to . 4 feqUGst for a DIALOG/éiblanatlon should be

" relayed :in full to the user, NOthing about the response needs to be patsed or

saved.
rsvpzz, The rgsponse (° END is felayed in full.to the user. See Section
4.12 for the end-of-search aﬁtlvlty which includes: saving t data
‘atructures for later analysxﬂ, giving the yser an opportunltyQ$0 BEGIN agaln,
and 10881“8 the user out of PIpLOG if that is 1nd1cated. Vo
¢

"rsvpex and rsvppa. The fesponﬂo to EXPAND and PAGE -is ‘relayed, onb line
at-a time, to the uter. chh llhe relﬂye@ is also parsed and stored in a
temporary data file, to be gft¢d anould TIDA need to make a reference to an
" E-table entry. All dcacrlpc“bg will be saved in.the descriptors’
data-structure. Parsing ‘copfilgts of lqolwtlng substrings by position from th?

 input string. Other E~table agtributes, e.g+, highest entry, beginning entry,

* and ending entry, may be 8 qvfd in other permnnent parts of  the daca—SCructures.

y ) 4
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. . rsvpod and rsvgot. Responses from DISPLAY and TYPE are handled exactly
C allke.v Their. parslng dependa upon the command format, which was isolated by
y~ the parse of the argument, The function of parsing here'is to'save the
( - accession numbers, should the user later wish to review ‘records viewed. The
response is relayed verbatlm to the user.. If the- format‘makes it a meaningful
. Quegtion, (1.e., ‘not 81ﬁply a list’ of access QN ‘numbers ) the relevance of the
output ‘records i8 elicited from the ‘user. This "prpbably™Sid] be done after
| “every few records have been vlewed»_ These responses w111 -be stor%éd 1“ the
. . setg~viewed hlstory data-structure. f" ’
rsvpop and rsVPdS. ReSPOnses to PRINT and DISPLAY SETS are relaYed
¥erbatim to the user. The contents of these responses are predictable. In -
the case of display sets, the response can be reconstructed directly from the
set history data-structure, They will therefore .not be parsed ‘and data which
¢ they contain will not be stored. : ' -

.

» . . ' v

4.10. Evaluation of Diggnostic'Threshobds.

Threshold analyses are made to. determine if the search is makxng progress
(by IIDA's deflnltlon) or if the search is developing strategical errors which s
‘shoyld bé further analyzed and called to the attention of the user. Two ’
‘threghold analyses have already been discussed: (1) following /HELP calls‘
(Section 4 3); and (2) f0110w1ng syntaCtlc errors- (Section 4{9)

The behavioral characteristics that threshold analyses w111 1dent1fy at
this point 1nc1ude. o _ |

"A. Failure to Use Facilities. . ' o | : \‘
= — | | \\ \
, _ A
1. SELECT ) | I
: . . i 1\
- jflatively few sets selected compared to the - - - L
) - total number of commands or sets \
- many fets result in ({’postings indicating failure : \
to use EXPAND t® identify valid index terms - ;-\
' \

, 2. COMBINE o \
- few sets COMBINEd relative to many sets created \_' _ g
- arguments excessively use one type of logical operation
- the contracted form, Cmn/op, could be used but wasn't !

3. Output commands (TYPE, DISPLAY, RO )

. - - these Commands are se"ldOm or never used -
. - only one format of output s ever used
- the first few records of very large sets are viewed
- only SELECTed sets, not COMBINEd sets, are viewed
- sets are PRINTed off-line without having been viewed' .
first by the TYPE command on-line (no sampling) -,

i




@ . .

' Ba. Excessxve Use of Fac111tles o o . _ ._“

S szmcr ;’;~ -

B - too‘many SELECTs are igsued relative t6 . the total

S, . .. number of, -commands or sets . - oo T

- excesslvély large séts are negularly SELECTed
2v.. mMBIN'E _.. -..\'v‘ P ) .,g' .
. o ’ ®
S used too often relatlve to phe number of sets w1th which 1t
: J b . 1s workxng _ R
SR o gL
utput commanda »-\ : s . _

4
-'..., -
#

; - too many outpUt commands relatlve to theftotal numb

. ' . of commands in the searich ,

- exce991veron*11ne output of Jlarge sets relative’ “to total
' sear% time or number of commandg ;

C. Erratic'Behavior

. 1. REPEATING . :

- exact repetition of a command sequentially or w1th
' ' 1nterven1ng commands

S T exactvrepet1t10n of a series Or group of commands
' - repetition of a SELECT or COMBINE command .in that arguments
reduce to the ‘same ‘normal form .

3

¢

2. EMPTY SET GENERATION & USE S L ”-
N _ - empty sets ;§§8rated mainly by one type of command
S - empty sets used ip arguments of SUbSEQuent commands

<

3. REGRESSION o o o

- viewing records twice with TYPE, but using a,less
informative format the second time

- viewing sets Created much- earlier in the search
(no continuity with current Search activity)

4. THRASHING . = . . .

¢

- changlng clusters too often ‘
_+-  =~= erratic group and gtrlng patterns

e - creating many non-empty sets, but never COMBTN1ng
" or outputting them . ‘ v
i ' ~ using complex loglcal ar guments rather than e
equ1va1ent simple ones - . ) \f A

- carrying out separate searches that are never
COMBINEd and thus n&vcr converge




Lot

.jﬁormulas determxned by the expernnental group to represent the tolerab1e
T

"fecon" indicating.that ¢ontrol is to be transferred to the mode-oriented-

‘tlireshold, further analysis and-discussion of the problem with the user

. necessar The details of these analyses are spelled out in Section: 6,
"-NICto—analyses are’ done by the:ﬁschedullng approach (see Section 4.7),
. pendlng analyses will be ‘executed. If donme by the 'direct" approach,
- m1cro—analyses which produce 1nformat1on Pertinent to the current problem are

‘called for and. executed, if they were nok recently executed in the delay-t1me :
. processl.ng. ' . .

_passed

‘:ﬂ . . oL o ) ' ‘ | 1
S

i, DWELLING --}-" . S T

r";‘v" ' - couBINLng a small subset of all sets f&eated;in“;. T
S . 8 variety of ways ‘ S8 R

AN - OOMBINES resulging in ever latger sets thh no
b 5 ) ’ ‘-, COnVergence o
ST e ovetly tef1n1ng a search W1th alternate 1og1ca1 =

o m'u;: S expresg{ons et :‘,_ . 'fl~"' N _J_ﬂ?f/("" ;

L
r o :
When the, c0ntext strlng begins w1th the code "acon", (the new context in

“riles presented in Section ‘4. 9), control is- transferred to the Section of . the

rules which evaluates diagnostic thresholds. This evaluation i ,selectively
based upon the last command isgued.: For example, evaluatlon of excess1ve use’
of facilities will be done on the last type of command issued only; evaluatxon

. of fa1lure to use fac111t1es in the general sense will be done on all ‘types of

commands except the last issued. This selective dﬁplicat1on of threshold
tests 1s executed by matcheS on the command-type code in the context-str1ng.

The threshold analyses themselves w111 _consist of comparisons with

'

imits of an effective search, - Comparison with. these limits .is done in

8pecial-actions. . If the cond1t1ons of the present search are within the ; _
specified limits, the current context string will remain as it is to: represent_'

a pass,. conditional on & pass of all other thresholds. If all thresholds" ere
passed, the .first four positions of -the Context-str1ng will be changed to f

instructions (see Section 4.13),. If the conditions of the present search /
exceed the specified limits, the current context string will be modified to
represent‘a failure condition, The modlflcat1on will indicate explicitly

'h which threshold test was failed by changing positions 3 and 4 of the .. j .

context-string to a code representing the error condition, e.g.s "ac63...",
. " | f ’v . . . ‘ . / ‘r

4.11. Detailed Analysis and Discussion .of Search Problem

When a strateg1c problem becOmes evident by the search's fallure to
is
If'
all
hose

‘When program control reaches this section of the rules, the context-string
ihcludét the following information: a code for the threshold which
the last command issued, and the Ccurrent mode and submode.
apprOpr1ate m1cro—analyses will be called by the f1rst rule with am tch1ng '
‘context-string. ' These micro-analyses each involve a set of rules which are -

d1st1ngu1shed largely by PrOtocol numbers. The rules call for paragraphs from

uaerw\1These paragraphs and statements Wfll _point out spec1f1cs on he gearch

strategy problem to the user,

-
]
/

pass &

*
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U The usar may or may ‘not be a:
~ - Required’ responses may be’ either ¥
- responges are select1ons from a men® o
‘ mat:ch-st:rmgs in the rules, mach” like reSponses were matched in the /HELP G e
. section of the rule table. Free text will si ly. be recorded in the-log, = oo
This process may be iterated. - Eventually the. conversation- will’ be . terminated
"“by FIDA.” The Context string will then be set to "fcon+' ttansferr1ng control'.
- to the mode-orlented 1nstructlons.: e . . ‘ '

the paragraph or message. . ' °
from a menu or free—text. I L

The entire conversat1on W111 be recorded by the log kept on the ‘IIDA Q;". R
‘'gearch session. This log is made ava11ab1e by s1mp1y ‘enabling the Multies - -
Caudit facility before the session begins. A code indicating all IIDA-to—user
messages in this sectlon may also be stored in khe help history data’
structure,, as well as’ any user-to~IIDA menu-selections or Statéments received
~ in response. 'If ‘the Same assistance must be given twice, it can be stated in
a more forceful way the. second time since a.special~action in the ser1es of- . . 'Lé
rules can search the data structure, for ear11er in-depth analyses caught by . '

the same threshold ana1y81s.

¥

. o . . Y .
4412 PrOCESSing the END. Command =~ . = o o L N fﬁ\\
.If the user enters "END" and confirms his w1sh to end the search (See
o Sect1on 4.4), the .command will, be sent to DIALOG and the DIALOG response w1IJ _
_“““-begreiayed"to the -user. - TIDA will- have- lntervdged -and—asked “the—user- bya—;~ -
menu digplay: (1) whether he wishes to do another search using IIDA, (2) ' o
.whether he is altogether finished with his present search, or (3) whether he’
' i save his present search "and be able to,return to it later. In

_all thrée cases, the student data structures are written tO a disk file for L
later research and analysis, and, if the user chose the thlrd 0pt1on, for %

: later restoratlon as well, - _—

1f the user chose to do another search USlng IIDA, he is agaln offered at
C this point, a ménu of the four modes in which IIDA searching can be done.
After he chooses the mode, TIDA will,reinitialize its counters, etc., and '
- begin cycling in the: chosen mode.  If the user indicates that he is altogether
through, IIDA 10gs out of DIALOG and exits to the MULTICS monitor.level. From
here the user is expected to log but of MULTICS. :If the user indicates that
1he wishes to pick up h1q search at a later time, IIDA will mark the output
file to this effect, log out of DIALOG.and exit to the MULTICS moni tor level .
When the user logs xnto IIDA the next time, IIDA will che&k if a-continuation
search is pending for him. If so, IIDA will restore all data structures
internally. All valid DIALOG commands are reissued in order to reestablish -~
the DIALOG’ search files. Search1ng thenm can commence where 1t left off in tha ~ o °
.previous session,. : . S

r

s .oN
]
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'-4.13.' Mode-Orlented Front-End Instruct1on

. % i

N The input’ Btream from the user at thls time may contain e1ther coumands

whlch were entered as part of a stack of commands or the term1nat1ng substrlng
. 'The first rules./in this section determine which of thése is in the
1nput q&ream. If. comma ds remain in the 1nput stream, control® transfers to
-evaluate if the pext comman 8 "/HELP",  That is, the context string is
changed to*"u" to poss1b1y
4.4, 1If the 1nput stream/contains only the terminating substring "-.."

mode-specific instructioff is necessary to cue the user for the input of

commands’s In thls latter case only, the" following ‘discussion app11es..

'

..For ‘the three exercise modes, the functlon of the rules in th1s section is

as follows? (1) inform the user as to which comnand or: commands may be

'entered next, (2) increment the Submode code in the context-str1ng if the

.previous command wis without error ‘and is a new ¢emmand to the current

ubmode, and (3) keep the current ‘submode code in the context string if the .
- previous command entered involved an error or is not new to the current
submode. Errors in the prev1ous command are identified by positions' 3 and 4
of the context str1ng being aﬂythlng other than the two 1etters*"on"

“The information prov1ded by exercise mode 1, the "canned search'", is more.
exten51ve than that provided by the other exercise modes because it 1ntends -to
teach from the example of the very particular commands which it allows. This

teaching involves rule-based calls for messages from the table "messen", which
~_have been exemplified several tlmgi_g}ready. These messages ‘both explain. the

atch the £1rst rules discussed in Sections 4.3 and ,

P

resul ts- Of the - preV1ods command and Provide mot1vatlon for enter1ng the next
command. If the previous -command 1nvolved an“error, a rule in this settion
will re-request ‘the command in-anhother way.-- That is, the discussion the
second time around will try.to .provide a d1fferent perspectlve on the command
to 1nsure that 1t 1s entered correctly, W, :

.

The 1nformatlon provided by éxercise mode 2, "the subset of the- Full.

'"comnand set", should be sufficiently terse that it can be included in the

usér-message part of the rule. When the ru1e s submode and mode codes in the:
ontext—strlng are matched, the rule's user—message is sent to the user. - If .
the prev1ous command was - W1thout error, the submode is incremented -by the new
congext. OtherW1se, it is kept the same as the old context. See Table

‘4,131, for .an example of how this might be done for exercise mode 2. Note
mhow the submode is advanced only if the command entered was correct and was a

new command for the submode .-

The 1nf0rmat1on provided by exercLse mode 3, ‘the "fu11 command get", is

-much 11ke exercise mode 2 in terseness, It d1ffers, hewever, in that it will
require "the. user to explicitly attempt every type of DIALOG command being

analyzed by IIDA..  The rule controls are similar to those shown in

?Table 4 13_l although they may be mor e* involved. ’.

For'the assigtance mode, no mode-control front—end is needed other than a
rule Someth1ng like the following for changing the context string:

. rul /fc———a/..//ucon :2// B | h ¢, e

L oy : '

W
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» . . . . . '

T c-/fcohsé'sabe/ ;,,Enter SELECT, EXPAND, or: /HELP,,//ucon.sb//..s.endu..
l‘ 14 N '

/fc--sa/..,,Enter BEGIN or’ /HELP,,//ucon+/[..sendu..

_;7/fcon—sbs/..,,Enter SELECT, EXPAND, or /HELP,,//ucon.sc//..sendu.. o
A v ) L ~n ®

1

. S )
/fc—-—sb/..,,Enter SELECT, EXPAND, or /HEEP,,//ucon+//..sendu.. Z? A -éﬁﬁﬁ
‘ /fcon—scs/..,,Enter SELECT, EXPAND, or /HELP,,//ucon.sd//..sendu.. : Lo
};/fc~-sc/..,,Enter SELECT, EXPAND, or /HELP,,//ucon+//..sendu..
3

/fcon-sdc/..,,Enter SELECT EXBAND COMBINE, or /HELP,,//ucon.se//..sendu..,‘

‘/fc-——sd/..,,Enter SELECT, EXPAND COMBINE, or /HELP,,//ucon+//..sendu.. o

/fcon—seot/..,,Enter COMBGNE TYPE, or /HELP,,//UCOn sf//..senduwnm-‘ S

3

/fc——-se/..,,Enter COMBINE, TYPE, or. /HELP,,//ucon+//..sendu..

f

/fcon—sf/..,,Enter any command you have 1earned,,//ucon+//..sendu.,'

.,:Table 4.13.1. Front—end 1nstruct10ns.‘ These examples are“p0551b111txes for
the second," that is, the subset, exercise mode. The submode ‘is. incremented "
. whenever a new command allowed by the submode is “first used. The submode, _ _
© though, is not incremented if the ﬂ;éVlous command involved én error or - ~

problem or if the given command was already entered once within the submode. = v

.

ot



4 14. PrOctor Access to- the User and the Search

There w111 ‘be times when personnel on the IIDA. proJect will want to. . %
. 1nteract w:th the user as he is search1ng and.extract 1nformatlon about ‘his
‘“'p{ search., .~ In- thig’ prOctor mode, it will be possible to monitor a. user's search, -
L mnke suggestlons to the: user,-rece1ve 'remarks from the user,‘and review a‘’
summary of the user 8 seerch -— a11 wh11e the search 1tse1f 1s 1n progress.

The f1rst two of these funct1ons can be handled from the MULTICS monitor
" level by the MULTICS 'audit facility and the MULTICS command "send message".*
The remaining two functions must  be programmed Rece1v1ng remarks from the .
~user will be part of‘the IIDA-user system.  Reviewing a summary of the user's
search w111 be a separate job 1n1t1ated by the proctor. SRR
A ‘ :

‘ ~The MULTICS aud1t faC111ty makes it poss1b1e to capture on a f11e a11
~messages ‘that enter and leave a system. For the IIDA system this includes all
comnands and responses from the user, all responses from’DIALOG, and  all

B | A-1n1t1ated messages. Th1s can be rev1ewed by another MULTICS user, in
this case the proctor, at another terminal. The review can be simultaneous:
with the‘IIDA user's act1v1ty. Thys the proctor can essentially review the
search in real-time. oo ' ' ‘

0 -

" The MULTICS mon1tor command "send message" enables the proctor to seqd a.
Y message to the user at his terminal. “Switches can be set,so that the message
appears.-after the user's current i/o operation has been cbmpleted with an '
~‘end-of=-line code-'The”user thus W111 not be 1nterrupted "ag he is entering a
: Comandw ) ¢
. e

.
1

The IIDA system w111 prOV1de the user w1th the option of enter1ng a
speclhl .comand to send a comment to the proctor. " This command may be some
~-variation of CONIT's "comment” command, perhaps renamed "/COMMENT" or "/SEND",
to conform to the syntax of IIDA-dlrected as opposed to DIALOG—dlrected '

. 'commandsi. * Such.a comment will appexr in the real-time activity log if the
proctor is using the audit facility and will appear 1mmed1ate1y at the
prOctor 8- term1na1 if it is set, to "accept messages"' ,

o Rév1ew1ng a sumnary of the user's search requ1res a d1st1ncﬁ program
called" by the proctor. A switch can be set in the main IIDA program to write
the user's data structures out to ‘a file periodically during the search. The
proctor's program will read this file and format the data at the proctor's
terminal for, him to® rev1ew. Access to this intermediate -file w111 be prov1ded
to both the main IIDA program and the proctor's program.




5. Data Structure . - . .t

)

5 1 0verv1ew

*’ . R . -t Te,

’3; The search h1story data base conta1ns-extracted ‘and. computed values char-
' acter}21ng a ‘single user's interaction w1th the ﬁIALOC bibllograph1c ‘data’ base
“.serv1ce. These data represent a search sess1on from the time the ‘user beg1ns _

- using TIDA to’ system logoff. - . ' - T ¥ '

1

. '-." . Ve
e : : . Comyon T

,.User 1nput, data base responses, and TIDA analyses of the search. based on
ev luatlon of 1nput patterns and
. .These data are’ gathered and store

ALOG feedback const1tute the structure.._
;prlmarlly to prov1de‘the dlagnostlc pro—
grams w1th 1nformatlon it uses to: study the search in progress.

AR . » a . .
ot

IIDA is. concerned about the whole search compr1sed of 1nterre1ated com-

mands.  The h1story files make it poSS1b1e for the -diagnostic. programs to.
"determine how commands are related ‘as it views the search retrospect1ve1y from *

the current entry to the first. command. Actual behavior' can’ thus be compared

‘with ideal, behavior. - Command sequen@es are exam1ned for common procedural
f‘dev1at10ns. . P . o < .

)
’

IIDA's pr1mary 1nterest w1th a single command entry is 1ts eventual trans-

mission in a syntactlcally corréct form to the search system. If the parser,
recognazes_syntactlc_errors,fthefcommand_ls_labeled erroneous, the errdr: pin-—,

po1nted if possible, the data base 1nformatlon recorded, and the user rnforme
and given the opportun1ty to reenter the command

Large segments of the data base are updated when a s1ng1e correct command
is entered. Dépending on the type and format of the command, various reduc-
tion, expansion,.or .logk-up routines are initiated or scheduled By the time

a command has been. transm1tted to. DIALOG, TIDA has already noted and posted

- the command text, type, and c1ass, given it a string assigmment; normalized it

if necessary; and separated it into command related components. Expansion
routines have been 'scheduled or completed, and the response parser ‘has been
prepared to rece1ve a particular response format.

" When a control ' command is recogn1zed, add1t1ona1 file values are updated

. ‘When thresholds are crossed or, 1n—depth analyses initiated, other e1ements are

‘eqtered in the data base. . o

.-
[

‘ ' L TS S
> The details and coord1nat1on of the data record1ng techniques are dis-
cussed in section 5.3. . o o o

b3
.

Wh11e tHe diagnostic programs. will address the $tudent data structares

‘most frequently’, the files (or subsets théreof) are q‘w;lab1e to both the

searcher and proctor. : The searcher may. wish to recap1tu1ate his search
periodically to assess current progress or to assist in formulating further
strategy. The arrangement of the data files (see section .5.2) makes it pos—

~ gible for him to view this information from a varle'ty of perspectives.’. H?may
~ be- interested in the sets generated, the commands entered, or the records

viewed. stng optlons in /HELP he ‘may request d1splays of dataqcoverlng these

.topics. o .
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The proctor has accegs to all h1story data~wh11e the search is in L tﬁ':
progress._ Cop1es of the data f11es‘are available in a common area, and ¢ur~ .
rent input ‘may be: transmltted d1rect1y to the proctor s station. A report’

formatting routine, descr1bed in 5.4, organlzes, labels, ‘and displays" the
hxstpry data for both the proctor and searcher. S :

[-ﬁ;f At‘the conc1u81on of the search the data structure w111 contarn 1nforma— o

/gl tion-of great value in study1ng long—term search behaV1or. After the user-has.
“logged off; ‘the files are edited and’ copiéd to a more permanent storage. loca—~'
- tion.. -Data can- “then .be analyzed across searchers or over time for a given

"_ searcher. The ‘accymulation of" detailed data on search behav1or w111 con-
trlbute to future reflnement of TIDA d1agnost1c routlnes.‘ - R

I

. . e o
I \

"5, 2 Data Structure Contents Ty
_ The data: ‘structure comprlses s1x d1st1nct but reLated categor1es.; The .
sub—structures.are referred to .as history. f11es s1nce each chronicles the ¥ .. ™
- progress of a specrflc aspect of the search. 'The six. categorles are: .com- !
'fu, _mands used, sets - generated, records “and’ sets viewed, errors made, /HELP
o ‘called, and descr1ptors used S , . ’ _ - »o
F1ve f11es res1de in memory and are log1ca11y interconnected through the:
- use .of pointers. The sixth data set is-an indexed sequent1a1 file. The
Z' structure as a whole.is organlzed so' that elements' are stored efficiently ‘and .
are eas11y accessible. -The indexed file arrangement, which permits dynamic’
growth, 'is used for the descriptors f11e. A computed abbreviation .of the
descr1ptor becomes the key to the f11eA ‘Each .descriptor is thus entered on1y

.’ ouce, and various details are updated with each usage. = .
I , . - : vl

4 -

_ The six- files contain- values needed by the d1agnost1c routines. These
elements can also be viewed by ‘the: searcher and proctor.. The f11es conta1n
the follow1ng specific items. ‘

K
R (A) 'COMMAND HISTORY (contains sequence qf a11 commands entered and
encoded descr1pt1ve data about each - entry

(1)‘ Command text: user 1nput exactly as entered regardless
‘of c1ass1f1catlon :

0
T

(2) Command class: a parser.assigned code;plassifying the
‘command as valid, erroneous,.or control, i.e., an. IIDA .
directive " o

L o (3) Normallzed text:. a standardized rearrangement of the
command to ‘énable comparisons with other commands;
o " . ' especially .useful in determining whether‘commands in
o 3 \ d1fferent formats mean prec1se1y the same th1ng
< (4) Str1ng type'- -a parser asslgned'value based on the type‘.x
‘ of command; used in grouping routine; differs from
command type (6) in that various. commands and command .
T formats can. be a551gned a 31m11ér string type depend1ng

on function




11DA SEARCH HISTORY DATA BASE

v

File Element - “source . . . ]
@OMMA&D_ A (1) QOmmadd?teXt “,Uéer~inpUtf'  . ;'. CoL fl‘ 15
: ﬁJSTOR:V: . (2). Command cléss ' . |Parser ' I A o > Af
, (valid, érror,control).j  : I - : e
B (3)'Ndrmalized text " INormalization routine
N ~(4). String type StringAAssignment
" (5)" Group assignment |Grouping routine -
[(6) Comménd‘type Parsen ) -
g SET’ (1) set number Ry Response parser’ ;
' H\STORY - (2) ‘Set size _ . Résbdnse parSer ' :
(3) Zero set flag - |Zero sef’jﬂ%ck routlne .l, L
“(4) Type of commapd A Parser ' .
' _creating set ot ‘
" (5) Number of command ‘ Parser
~ creating set : _ I
(6)--~.Number—rr_of-»ﬂtri—me—s bt Parser SRR &
' s iset'referenced o
(7h§Expansnon of set " Descriptor expansion routine
‘ _descrlptors : . B
¢8) Normalized NdrmalizatiQp routine = .
" descriptors . ‘ S , _
. s / A
SETS & 1. (1) set number _ Parser : N
. RECORDS (2) Range of records o Parser /
VIEWED o r |
- : .. » Viewed : ﬁ
(3) Format of records Parser j
(h)‘ACccssion numbers Response parser . P
(5)'Positipn withih set Parser
(6)'Relevahceiassignéd User Input!
ERROR, | < : o
HISTORY - (1) Error text . User input (udentof:eq by parser)
' :(2) Command type ‘|Parser | o .:/ L
» (3) Efror type ,Parser o f‘"'
|
H R . /
' Figure 5.2 . |
i ' p oy '
. d{ »
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* 11DA"SEARCH HISTORY DATA BASE

e

' file1 : E 'e»Elemehtﬂ?‘ . ‘Source
'u'vf/HELPi o ‘i(lyeGount of tYPes of | /HELP'noutinee .
1 HISTORY . JHELP called - LT
o L " (2) Location of /HELP /HELP routine
- call - FE
(3) Tlme data - /HELPtEQUtJnee
_"DESCRIPTORS (1) Descriptor text Parser or set descrnptor
. USED ' o pansion or: unstacklng
;§utlnes dependang on format
( ‘ argument - ‘ '
| (2) Origjhal argument a Parser ‘ i
{ i (3)?Numberr6f postings ' Respohse'parser'”'. : .
, (4) Count of times used’ -Response'parser ' '
’ . as_argument of 1 e =
' S‘E\,’R or C - K - . : ‘.
.ﬁw ' (5) Number of related terms Response ‘parser or EXPAND»'
* IR . expansion routine - '
, (6) Flag bf descriptqrs Response parser_
"~ seen in RELATE or . : -
S . - EXPAND tables ’
.‘.I_‘.g.,' .‘"‘..Aﬁ@".__ - , ) ‘,;'.
& _Figure 5.2 Continued .
! S IR A
S o e
’ 2 ",7 ‘ §' )
- T R AT - ‘
o . | “ o 59 - v
. e .



(5

. (B) SET HISTQRY'(indeied‘bstet"numbers-assigned‘By bIALoc). LT

.o”

. (1)  Set number: '1ndex to f11e correspond1ng to DIALOG o
' a581gned set number wh1ch has been extracted by IIDA in-
response to a, set generatrng command
(2) Set size: number of items in set, computed by DIALOG a
and extr/pted by resbonse parser - ..~ el
B . . L . . < L 2 ,
- (3) Type of command creat1ng set' equ1va1ent to (A 6) .
\(4) Number of command creating set"hpornter_to entry in
= ' command hlstory s - _ _ “"1,'.r S
(5) Number, of times set referenced' 1n1t1a1 zed zero and-
‘ incremented every time . set number referenced by in any
command : - :
(6) Expans1on of set descr1ptors' particularlyfuseful in
“—regeneratlngmthewtomponents of a QOMBINE set numbers
are translated 1nto descriptors o v
(7) Normalized descrlptors.j above descrlptcrs rearranged ip
- standard format™ to fac111tate comparlsons,
: ) e . e
(c) SETS. AND RECQRD VIEWED R .
(I)M-Set number. polnter to set from wh1ch records are v1ewed
(i)_ Range of records viewed: .sequence,number of records
. within a set examined, during a single viewing. ’
« : : .
(3) Format of records v1ewed ¢ode indicating the format in
~+ "which records were seen " L ‘
(4) "Accession numbers: DIALOG as51gned 1dent1f1catlon
' numbers of~the records viewed’
(5)>.Re1e0ance\assigned: ~rating given to the record by the .

(o).

LU
" .
& e

Group a551gnment' “code given to a. command - during the'

: grouplng goutlne, 1nd1cates command 8 reletlonshlp to
-vother commands o : SRR »

BRI SER : . ) i'

commamﬁ type'b un1que va1ue for each poss1b1e command

[N

a

P

‘searcher’ for that viewing 4
o o e e ,
' L A ‘ . l o '1 4
ERROR'HISTORY ‘ : ) ; o
. ¢ : l. * N L
Error text' po1nter to erroneous ontry in the COMMAND

(1)

 HISTORY file = C T2

‘ . . . <& . s .

e ‘a_

-



\.', . . »"_. g ) 'ﬂ o . ’ LT ‘_», e'- 8- X
ot (), .Comiand - type' poznter tor command type entry (1f LT
' St _ 1dent1f1able) 1n the COMMAND HISTORY_flle U v” "DTQE”EFZ e S
5,§ S ;_,(3)}:Error typh‘: papler 8351gned error class1f1cat10n code ol 3
(E) /HELP HISTORY “i e e L R S
e E - : . S . N W T Tl 3 -
. (1) Count of time /HELP called'fla countér for each type of e L
. e . /HELP is 1ncremented every t1me a control rout1ne is: oo A
R '.'called by the searcher I s o i ; N
| l(i) Locatlon of /HELP call pornter to . preceding valld ‘ _: ~f'ff - .
‘ command to place call in. the context _of the search ' L e?
- (3) T1me dat ? tlme spent in /HELP deflned by entry and e iﬁ:. AN
ot exit times' S . R T
T T e, "A‘} ST ‘.-;J R AR AR T
A R T P o . .
(F) DESCRIPTORS USED a T PR TUNEE A
(1) Destrlptog tEXt.” term 1s transformed to a key and the :
" _j.ﬂ descriptor, eftered on the file; this standard entry wxll o .
I jj bé*used for vanzous formats represent1ng ‘the same vaﬁhe '_:_ s L
v () -Original argument.~ ‘may- bethe same text aa»above or a - .
S '*\-°- .~ variant or abbkeviated format. such. a8 -an.- E~§Qtres_ﬁ—_~w~ et .
. - L ) argument or- truncated versxon . S ed_;ﬂ T Lo
N 3) Number of posting$ number of ltems fn b1bllograph1c , R
oY y: ‘ data base 1ndexed by the desqrzptor g/x» S L ot
e (4) Count of t1mes Hescrxptor used as argument of SELECT, rl_ ; _»;;f’*f &;;
L EXPAND, “RELATE", or .COMBINE: c0unterl1ncremented Voo e :
';l depend1ng on command type assocrated w1th argument ' '
. ‘y ’-4\ ~ oo Nt ' Y a !
. .y“ (5) Number of related terms. count of related terms* - _~'.kf",<_ b
T P extracted ffom EXPAND dlsplay o SR T e
: S o ‘ “ ; v by .
SN ;“'_'(6)_ Flag of descr1ptors seen 1n "RELATE" or EXPAND ‘tables: . - .. Y -
. ' bit set to: 1ndloate that term was dlsplayed in table to - ° P Lo
o . searcher "a e et - - . [
T o T e ' Lt BT, . - e
& N “ . ., ; \ ; .\/ '\’
' ° . % . oL B N . “
‘ - . s o L » ‘ AL “A.V v i ! o : B vt
75(3 °Data Recording’ R N o N h
‘ “.\.‘-v" o c_u'-_' N ".[",_._- . '
sl /HELP Routlne T T '
. When the searcher*aaks for 3551stance, the /HELP rputlne is 1nvoked . The

"data ‘base . update’ segment adds %our values to6. the HELP -HESTORY table in the‘f‘ o .
student history :files ‘the tlme /HELP is, entered, the time at wh1ch control. o o
returns to the, maim - program, a pointer to the previous command, and the ., =~ =~ ”
spec1f1c type of IIDA, assmstance requ1red - These data are needed by the /HELP

'dlagnostlc routine® 1n analyzang IIDA aqsxstanee.a'. o R Y

v s P o . o, — I SR S ‘ ; .
4 e C ,.;" ° UL S Lo oew o PR R : ! L : . v

. v 3 . - ) ,. .

"“ Y L N v - :

' v Y e - y‘~' y i A - . !

¥ S ' N - " T
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' 'DIAGNOSTICSUPPORT ROUTINES - -

Cearels

. ‘
AT (-
AT

- ;*’.LJFUNCTIQN.f;““C

e e e
: .

IS

'}‘(Z)ﬂCycle_detector ’

- . (3) Expanded: Tndex

AL

“‘)".‘

* (5)

v Update

- normalization, and:expgnsion, f."ﬁh°r ,
routines where appropriate ,1 7?’5,u39

Viewing Status ™

. (5)'Respomse.Parser B

Thesaurus, Look=~up

. ﬁif<(6)_Long-termlData":".

- 0
oo IESINCIDCIER

Establishé! syntactical >,
correctness of-input line,. e
records. values in:. data base;
-callsistring assignment, .

Evaluates series of §trings toi'.
determine relationi dpto. .
“other strings, assigns tycle L
-number . - . ‘

I

Ev’Detsrmines format of descriptor,

invokeq:sxpansion routines 1f"
pik€ded; checls DESCR,IPTOR uxs'romr
for. viewing status :

Extracts field values and posts'u'n
to history files ' ;'"" S

2 )

Issues EXPAND arg to D ALQG.r.
‘returns -results : towca*%ing
analysis routine

Computes and stores values forn
long-term search record BTN

[

EXPANSIQN

'L”'.W'(35'Normalization

e

- (1) COMﬁINE'Exp nder - L
- SR ' -"T*j“into—descriptbrs _Q — g. »~5__ﬁt-' K
(2 E;,&jhé'Expanderiv

-

Translates set numbers or ranges

PR

Replaces E~* and R- identifiers
with corresponding descriptors

Transforms command input to
standard form

- e

S

) Do
. .
2 N N

. . . )
N T . . st . N

e AR - - .

o . .
. A S s

“a

»

(l)ustring~assignméntl'

,_counters, computes averages

- ‘.(2) Unst‘ckerj REREEELE

Onhbasis of command and
type assigns the same or ne
atring number to ‘entry; incrm

.xtracts single commands from -

"NA\ multiple command entries ~' N

L bigure 5.3 . e f', v'? o p'%}‘ SR
];BJ};:,- R R Flgure IO 9w e PPN

o
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L

. )\'

f;g'p. (2). Response Parser "i »»v;“f e

© ‘various’ command/argument comb1nat1ons. e .

- tlfzes(the command , . the parser "evaluates the argUment.‘-Each command-- pype has- -

5 3 2 Mlcroanﬁlyt1c Rout1nes‘ ' e : SR

Thd parser exam1nes every non-control entry check1n yntax, standard1z1ng
format, and updat1ng the h1story flles._ After: the rout1ne ‘$80lates and 1den—'

‘dne or more. acceptabIe argument formats. The recogn1t1on segment of the’ Lo e
narser addtesses the  problem ‘of des1gnat1ng categor1es ‘to eptr1es depend1ng ‘on o

.
~ ‘.. - ' -0 1"
’

. g e
If elther the command or argument format 1s erroneous, ‘the’ parser calls
. the update rout1ne wh1ch posts relevant data to the COHMAND and . ERROR HISTORY

PR

f’.leSn .- '.:"4 l'_',"-_,,::j S i :l . SE e ) ".;\. : / \/ - 7- .

. . VoL | . . . T PR
. . pe . . .
. y

n L3 -

B If the entry is deemed acceptable, the update rout1ne\records the entry as

) ﬁell as ‘various assigned’ and computed” values to. the COMMAND HISTORY table..

-/ -Values ‘originating from the parser or parser—1nvoked routines- }nclude' com—. S
mand text, command class1f1cat1on and type, and t1me data. L RV S

., N Y e o EERR A -
The parser also sets flags based on argument format schedu11ng rout1nes to
be run at a later time.. ~, . _ o :
Ll . L - 0 '. . . C . . . . .

If the- entry is a ‘series of stacked commands, the parser calls an un-
. stacking raoutine wh1ch 1solates ‘the commands. ‘The parser then processes each

i command separately._ Each. individual command wlll have. its" own data. ‘base "
o entry,.and a b1t w1ll bf set to 1dent1fy 1t as part of a stacked command se—'

quence.: ' PP &f : o ' T : “ ‘f"
\!,.— ’ v LI - . ' ‘ . : ¥ l‘ 4 .‘, |

- ‘The command parser sets an 1nd1cator wh1ch tells the respbnse parser what
to expect fromsPIALOG 1n Tesporise, to the command:issued. When a message is .
rece1ved_ this rOut1ne first: checks for DIALOG or netwﬂrk messages.. If a -
problem is 1dent1f1ed, the user 1s 1nforﬂed of procedures to be followed.

If ‘no errors or problems are detected the - responSe parser accepts the re~

o turn line or table, stripping off head1ngs and capturing’ s1gn1f1cant ‘values. . o

Some of - ‘the data are’ stored temporarily . wh1le others -are posted to the h1story-

g e AR e

_ Update rout1nes are. invoked accordlngato the type of command 1ssued. Set
generating commands cause fields in the SET HISTORY. ‘and DESCRIPTORS USED files.
‘to be updated. EXPAND or "RELATE" eommands ' produce -values stbred’in teﬁborary
-tables and posted to the DESCRIPTORS USED file. ‘Print. geneﬂbt1ng commands
~ generate data to be recorded in the SETS & RECORDS VIEWED file. =~

(3) Cycle Detec\\r L ; . Tff
L R '

T The cycle detector is calLed after: the str1ng type has been asslgned, If
the current str1ng cype 1is tot: le thar the previous string type value, the
command- is" cons1dernd within the’'same c¥cle and assigned the same groyp
number.; If less,zthe group counter is 1dcremented, and a bit’set to ‘note a -,
group change.' The group ass1gnment is posted to the COMMAND HISTORY table. e

‘ . . . . .

: 3 . . - . . . . .. R A
c e ‘ c e . L [T LR . h



5 3 3 Expansxon Routlnes B ,QL;:’ e L o
(l) E- and R- Expander RO *;'i T R ;y. I
~i;_ﬁilx'; Th1s r0utrhe 1s called from the 1nput parseb when the command is" recog- ' kplf;@&
", nized as EXPAND.or SELECT and. the argument. is identified as E- orR= serxes.lgg ISR

The ‘parser-checks. to see’ Af requ131te flags have béen~ set,andxcatxngvthatca e
;w} table has been byilt: by a prev1ous command. Iif not, an_error is. transmltted—'EF
to. the user’ cherwlse, ‘thé value "is' looked up. ‘in:ghe stored table. captured
by the response parser.. Each expanded argument is posted to the DESCRIPTORS "
.USED history not1ng that the’ or1g1nal input “is in- E— or R- format.: Each- ex—”'*
'panded . command -is 11sted in the” COMNAND HISTOR “f11e w1th a. b1t get . to shoW'
": o that the argument was abbrev1ated. B A e R "0 :

3 . N - . ’ ' A - . o

(2) COmblne Expander ja'Liif - ..Hgd=a¢qwr

;;{"' The parser ant1c1pates that the argument of a COMBINE command w111 conta1n PO
- set numbers ‘connected by the Boolean AND",. "NOT" or "OR". operators w1th com- é-,ﬁ"”“,
plex comblnaflons efibedded in parentheses., Alternatlvély the: abbrev1ated form I
~tay be .used when the $ets"to be cOmb1ned are sequentlally numbered -and, cons .y . %
nected by - the - same operator. _The’ expansion routlne addresses the descrlptor r“__(‘.‘*'
':f1e1d of the SET HISTORY table u51ng the set number as an 1ndex., The refer- -
‘enced’ descrlptors are’.combined with:'the. Boolean operators 'in the _Same . order..as
'=1nput, recorded in the SET HISTORY f11e, “and passed,tb’the normallzatlon - .wﬂ =

a rout1ne. e S A L — Ea——
‘, ' - . . ) R ‘ .o . ".\.5 - . ! B ‘."- o ‘ ; .‘.
(3) Normaklzatlon Koutlne e :" 3,_“j pe T '
The function of the! normalxzat10n procedure is. to stanﬂardlze tbe arrangeﬁﬂﬁ' o
ment’ of arguments of the expanded COMB INE command. Sectlon 4.7.3, dxscusses
the steps followed to produce normalized arguments.p The output is posned to e
the normal format f1eld of the, S%T HISTORY table.";- S N
‘(4) Expanded Index Routine e }§. };hifhff_;‘"fff. I N
. L . N Ll - ‘&w Lo Lo T d o ’.'_.:'
Ce T “In- response ‘to an EXPAND command the sysxem w1ll xeturn a table to be dls-,ﬂ,%“?hi_
played ‘to the user and stored by the ‘response parser.  -This® ‘table . 1s ,Scanned L
Iand descriptors posted to the DESCRIPTORS HISTORY .file. "A bit~ 1s se to in- - S
_dicate that the descr1ptor was seen in- an expanded dxsplay. R\-” -W. S
3 ‘ L N ! -
"RELATE" (1 €.y EXPAND E*ser1es) data dre recorded s1m1larly. A flag p%e—\ .
v1ously set will. 1nd1cate a- second EXPAND has' been entered A bit -is set to- BT
show that. related terms were seen in tabular fonmat by the: user. Cee T, \‘éh S
R ¢ . : e L
) ' -y T
" - . :
- s 3 4 Ut111ty Routines R
. o - N diJ . ",
P (l) Str1ng Assxgnment S 'fi
' The p%rser calls the string a551gnment spec1a1 -actiomy for ever y va11d : ff,-w a
command. The combination of’ command type -and 9}gument format determxnes the - o
stang type to be ass1gned 1f the current strlng type 1s the sa as the’ ,'g"-¥57c~ -
| ‘ '. : | P A :. _‘ ",1'. - N [ :
i ‘ , — 2 * "" , " ] .
N . / ‘ (A B ' | . k ! 5 .5; 7



HISTORY thi When' ‘the str1ng type chahges, the average numbep of str1ng
rsfra computed. ;;4. T e . . . .

¢

© . The unstacklng sub—rout1ne~1s called when a mu1t1p1e command 11ne is en-‘ ,
: '»countered by the parser: as a result of scann1ng ‘the' entry for one ‘or ‘more. iy v;-h
" "semicolons. ., If the value . of the pos1t10n of -a-sémicolon is’ not equal ;to .zero, :
..;z.e., there 1a a’ semlcolon in’ the string,.the unstnck1ng routxne sub—strlngs
the: command between delimiters. The- procedure continues until" the end of the
f“ : strlng is reached 'As each’ command is" moved to a separate temporary storage -
o locat1onf a command counter is 1ncremented This counter 1nforms the parser
how many 1nd1v1dua1 commands ‘must be: processed. L , .
R o , . . y
”va.' Pars1ng then procéeds command by command 1nteract1ng W1th the user when—.‘
: ever !:roneous syntaxis encountered. Data re1ated to each command is- re-
- corded in the history. f11es.; A b1t is . set to‘1nd1cate that ‘the- command was L

fhput 1n stacked format. e T
”Qﬁ'*- Multlple ‘command 11ne§/a£e entered 1in the student data base as- separate -
commands s1nce 1nformat10n related to each cOmponent may be needed for- d1ag—_;

,““T'nost1c purposes. . The or1g&na1 command 11ne will be transm1tted to -DIALOG 1f;L
o all parts are . correct, otherw1se separate commands w111 be 1ssued.fbnt‘ ST

> L . ‘- o
A LI - . : . i T R .
Lo . rd

M

;.’_”j’y 5.4' Report Generation

Bo the searcher and proctor have _access to values 1n the perfotmance _
data structure.- The . dearcher is’ offered formatted sectlons of the structure

. - as [HELP optrbns. "The . proctor can request detajled and; 8ummary 1nformat1on on h

the currnet: search by runn1ng the proctor report: program. - X _
. o . . T .
B The report generat1on programs address selected f1e1ds of the data struc- P
ture‘ ‘perform some comput ati ons, format a print’ f11e, and d1splay the. report
tv'the searcher . or proctor .\ The searcher. and proctor reports contain mémy. of
the—same ~fields- Summartzrng*the—search—for”the_user“rs intended to assist
‘him in evaluating progress and . formulatlng further strategy. The g:ﬁorts dis- -
" played to the _proctor g1ve the -same - bas1c 1nformat10n plus more det led diag-
:;nostlc data. L ; L : : : L '-‘ﬁ*::;

- 3 . . e '.“..‘rﬂ
» P N .

Reports can be generated ‘to’ obtain 1nformat1on on commands 1ssued.'sEts'-
genenated; descr1ptors used, records v1ewed, “and errors made. ‘The- proctor can
““request. reports on the usage of /HELP‘and performan;e ana1ys1s rout1nes.“'"-»

' The proctor can also view the searcﬁ Jin progress.? Current 1nputs and data ;
- base responses can. be d1sp1ayed 4t the’ proctor ’s. stat1on for real. t1me mon1— f i
thorang of the search. “ - e e ;

3 . - ) LU . L e -

e . - P : A S

strxng type, the command 13 added as a member of that str;ng. Other-:‘d;

%;ent'y in that strrng. “ The~ strlng a331gnment is" recorded Ln‘the COMMAND ; f,.:*,>5J




I T
5 5 Long*Term Data Storage ST M - O ;

The command hlstory file will’ be reta1ned at the . conclus1on of the
. search. Header data will precede search detalls. The file will .be. relegated
‘to off—lrhe storage., The’ search may be rerun by submltt1ng the . qpmmand 11st
‘to restructure ‘the aeta1ls of the search A feature of this - regenerat1on o

“;program:- is--the-- -ability- to interrupt the search at. any po1nt and- force .a- 119:-::.1 S e
";1ng of values in the data structure. ' '
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s,;ii s The d;agnost1c programs are a set of rout1nes usad to analyze dynam1ca11y
' the 8 arch in‘progress. = The’ programs are called when certain quallfy1ng ‘com=.
d1txons are met._ Var1ous routines ‘are. 1nvokedgfor.-.f‘m;_, N e vw#;_f

- -

e a,‘i “ every command lnput ‘ S 3:'-',3 Jng“aiwo; S C
; . spec1f1c command types: and . formats—-' R
S « DIALOG responses'to specific.. conmand types Rt
e T L changes in: command type R o “>~-""~~[ R

f~&m " content of\command arguments vis. a vis prev1ous arguments B

S fhe ‘main funct1oq\df the d1agnost1c rograms is to evaluaEe the search by
; exam1n1ng ‘and comparing command entr1es to” detect s1gn1f1cant behav1or pat-
\terns and to alert the searcher ‘When IIDA- perce1ves a; problem. Additionally ‘
‘ther% are some routines wh1ch.restructure or redefine the. data to:support. the
‘analysis. programs. . The d1agnost1c routlnes can\be class1f1ed accord1ng to,

* function.. . SRR Jfl"*n LI “';'. com T d:g'_\ -

“ The programs referenced in Sect1on 5 3 perform pr1mar11y a- support1ng 4
role.' ‘The: expanslon rautines (COMBINE .and E- and. R'ﬁextenders) translate* 'H-"
v _abbreviations: or aIterhate vérsions of arguments . into a.more meaningfgi format - -
for\y1eW1ng or compar1son. Set numbers are, transformed to- descr1ptor comb1ni) N
atigns, and E- and R- 'séries refererées become s1ng1e or ranges of” term§§ The
str1ng,and cycle assignment routines assign codes. to -each entry wh1ch are

needed for more defs11ed threshold and 1n—depth analyses.

i
?

The normal1zat104 routine standard1zes the elements of the 1nput line.’
The, sole‘purpose of these routines %s to- enable ‘the ‘pexformance: analysls o : .
programs ‘to’.function more effect1ve y. In themselves, these support routlnes Tl
are of l1tt1e value. The parser, of courSe, is- useful in prov1d1ng the user ' :
w1th feedback on erroneous entries; but "in the” process of scanning an . entryy
-1t also updates history é&ements which are essential -for procedural and
strateg1c analysis. The response parser also prov1des important data: for the
‘anglysis routines.: The. parser level of analys1s is: concerned ma1n1y W1th
sxngle 1nputs and responfés.' C , P :
; ¢ . Al o B - . . ’.
~Performance’ analys1s ‘based- ‘on“the- whole search is~ the" ma1n*émphasrs of”*“”"”””"”
IIDK. The next level of d1agnost1c programs endeavors. to perform the deta11ed
analyses of variou searth -aspects. Performance aqaly51s is a two step ‘
» process.. Prel1m1nary threshold checks ‘are made followéd by 1n—depth analyses.'

_ The threshold checks examine selected data in the Hlstory'f11es, perform
aome,computat1ons,wand evaluate the results against expernmentally predeter- e
_.mined threshold- valués. The type of command determ1nes ‘which checks are to be v

“made. Some of the a‘pects evaluated are: © - N -

.

'(1) /HELP usage

(2) Errors made. . © - f _

(3) Sets created with zero post1ngs b L -

(4) Duplicate commands- entered.. - Ty . b

(5) Time usage . - - N e
_’ . (6) Str1ng and cycle analys1s e T T e '“1' S I

* k"\ . :, “ ',-:.,‘. f
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e | revlew "review" facthttes i
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_A Unlnformatwe format Command text of type/dtsp]ay ,Par_s,er Ihf@tm .us'e'r 't"h'a,t oUtputlis not
t ,format fte]d o is 0t particularly belsfil;

R - TR .‘; o A . Y B descrthe‘HELP ‘facthi-es o

- 66

Pornt out what S happemng and B
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Issue thesaurus ]ook -Up B

checking for similar tems; =
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"n a threshold 1s crossed, an-1n-depth analy31s 1s undertaken., There"”

‘are var;ous ;n1t1at1ng -conditions for each of ‘the detailed, analyses,. each L
'Tcorrespondlng to g- spec1f1c problem oz(ifaup “of -cansal factors.. In- some 1n—~*"”‘*
: ;stances, the 1n-depth programs must . p rform‘further analyses -t 1n—p01nt L i
‘.‘problem areas,. After the more detailed evaliation is done, IIM¥ converses __g* T
. with the searcher. - This {nteraction is intendid . to-. 1nform the: “uger of the.-u7~,_a~-'”u
. :system's d1agnos1s of the. stgte.of. the. sgﬁ rch. Ore qf a. serles‘bf messages 18,

' Fd1splayed gu1d1Jg the user to cons1der alternate strateglgs*or usage of fac1l-'

'}1t1es. o e . : A - . S A ~‘,;'J

, PR o 2 . -

FERRIRIR PR The'maln categor1es of threshold and in—depth analyses a;e d1scussed in-

' section 6, L. Two support programs ‘not” referenéed in' section 5.3 (since thezr -
RS ut111zat1on does noé contr1bute(data to the h1story structure) are descrLbed ,,f",”f Ve
f};;’;Q ~An sect1on 6.2, - o B o, o e AT ot

. J ) - .| ] : - . 3 . . vu_ j_ oo i . . i . ‘e .. .:

oL . ) . w
N L . . . Lo : n

T -V"6 1 Perfotmanbe Analys1s Programs
- T

. ~
<

6 l 1 Parser '

. f? . The parser systemat1cally stud1es every non-control command for- acceptable
. comngrd and argument syntact1c structure. The parseremay callaother migeros . . .
' ‘. ‘analytic orf’ support routines as a result ‘of. th1s examinatidt. It may. also ' &
, : 1nteract with the searcher ‘when. errors. are. encountered. Specific d1agnos1s of F<f‘ S
:7 - .« errors is a parser object1ve. Invalid cemmands and arguments are 1dent1f1ed )

. *° . .as are context ‘errors) such ‘dnvalid set numbert or upinformative pr1nt1ng Ly e
P ﬁormatsa The parser(1s descr1bed in greatd§ deta1l in. sect1on 24,60 v f3 B

R
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'v.; . 6 1.2 Enror Analyses T ':_ Ky ?-'f?; S

N L . . L . - Y
; B N N Lo R . :

Thresholds'-vcount of total errors and errors by type.ﬁsﬁ. J,p g - d_.L'
, S ; . o :

R .This' routxne is. called by the parser follow1ng the detectlon and class1f1— ERRERa

?'-cat1on of a syntact1c error.  Two' colinters’ are 1ncremented° the first counts '
- érrors accord1ng to tyge, ‘and; the other accumulates total errorsr These i v
counts are: matcheg aga1nst the ‘thres old v&lues. Exceedlngithe error type.m" L
bhreshold indicatés ‘that the searcher has. commltted this error repeatedly; ‘he’ .

% “has’ thus“recelved TIDA messages diag] oslng the error on several occas1ons._ L
p+ s ¥ When the.threshold is crossed, a mok, comprehens1ve message is sentqqo ‘the 'f'”#~:_»'ﬂ*
' ( ‘user; a detalled explanation is giv 8, and spec1 c procedures are suggasted '
for avo1d1ng the problem rn the futur . ' - :

S

If the total error count is’ excess1vely h1gh, the searcher may laqk T
knowledge of the: fundamentals of gommand; construction and usage. ‘Crossing - '
thls threshold results’ in a message to the user otfer1ng help in' the form of

, . strategy rev1ew or ass1stance in the form qf the exerclse'mode. o
e .
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: comg red w1th ;he
threshold. I rdany zero Sets have been produced ‘during- ﬁhe searchy ther argy-‘

'»th‘e SELEGT m.fl be Iooked‘A up in the DESCRIPTORS“USED f:!.le tol determl.ne o

e teru; was ever ‘gédnin: ‘an EXPAND or: ;'RELA,IE"‘ ‘tables ", Lf- nhev argut

_ plgy v.wwed prevmunly revealed 0. documents mdexed by that de8cr1ptqr. If
‘ . EXPAND ‘was. nevet sed, a thesqur s logk-up will be" 1ssued by IIDA, “The t‘able.
,.W111 Tiot <be ,leplayed to the wser,. hut the. desc,r:.pto-rs! *w:.ll be: ‘Scapned” for

“terms similar to-the. an:gument. SIfuiike descr1ptors ex1;t l,u_n\the f11e, the. uSe
of EXPAND wﬂ,l be. ‘Tecomiendéd - to:the _seatcher._ Lo, ,

..

I O , :“.. R R LA PR, ~". :
. '.@G el e AT R SR
) IR ,-_, s e i . . - ‘ .b - o . . . ‘:
e 6 l 4\ /HELP and 'I'1me Analys1s W T e
i .' Thresholds: v bme in- /’HELP et e
. SR total time-in searc? -
N o et t_' etween comman s t.:‘.:"’ 2 ”

¥

R

"j" B - ..‘3;‘-. .\ S _-k. . . .o . - - i R . e D
vy Fime recorded at. varmus' mtervals 1s used t’o ,meas-ure »system as’ we11 a,s S
search ‘Jerfomancé. T1me data are a:ol’lected when the: followmg events occun

ment'has -appéared “in an~EX?ANb table, ‘TIDA'zreminds, the. seardher thatthe’ d1.s-' ’

\‘" LS ..-. ."vq . 4 0 R '. -’I_.;:__ - '...-. . . ' ._'.'- ‘ ‘: -i" )
’ I‘ d’:‘:LOg 'In . LS 'Search< séssuon star;t t1me . i S
-+ ‘Command Entered _ Time-hetween. command ientries e
L., 4. 0. /MELP (In & Out);- \ v";UtJ.llzatlon of’. 'IIDK ass:.s‘tance" R
e i Message t& DLALOG : T Host and network reSponse t1me T
R Log Out ' e kength of, s e T e
b \,\ lh - I" ." . . ) e, : . ;“; . . . ) -'_\ . ’/ .I r;"‘ .' .. .
. Y L‘_‘_ .‘;' ,. o EE ~ . ‘\' /,' " hd - ':" L M L. Lt . ‘> '&. - \“ ,i' S
v = 'Phe_aearchers_us& of “time may, reflectu‘prog’ress or’ ’faroblems.; T.hreee tlme
e elements, for whlch threshhlds ‘are’ checked focus ‘on performance‘ i SR
R S . Toeby e
o S A-" : : ‘ - <' ﬁs,',_ ‘* .‘~’,.-
el e e .yhen the us~§r° calls for a351stanﬁe by entermg a control command the t1me
L _’* is noted - When the: searcher exits the’ /HELP routine, ‘the- tlme spent in that

‘mode " is computed. Tot "'_HEL‘P ‘time as .a percentdge of, total search time-is ..~
compared with a. thresh ,.l»d val‘ue.; ,Exceed1ng th;s l&mmt may cause iIDA to en— .-

_".-_ - courage the \user to ret:xdrn"to emreise mode or prompt the proctor to. 1nt:ervene*.‘.--_.

. , o~ . 0 .
. P < oo g u..nlln_w . Lo ":,‘ . p\

: T],me between comnands as fbell as. total: sfeaugch t1me’ is COmputed If e1the1‘
AR Pime is 1!(xcessnvely lono, '11DA. w111 query the s‘earcher regardlng prob.lems for
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%Mg*parisons is the function of this, routine. 'Every wvalid entry. is transformed to
,fﬁvya nogmalxzed format., The most recent entry is then - compared w1;h a11 preced-' ‘ _
. 1ng commands 1n or1g1na1 as we11 ag norma11zed form. I ¢ .v'-3'4;-,' L

jbeen submitted. Two- equ1va1ent lines will- ‘be detected by .-éd par1ng normal1zed -5:“1
.- forms. In this.way COMBINE 1 *2 w111 be recogn1zed as meaning the same as -
‘ACOMBINE 2 * 1.h* : ‘ L PN

6 1 S Duplzcate Command Analys1s : '.~‘- o S SRR
ce o - L R '

The identlfzcatzon o£.command repet1t1onrby means of two 1evels of com- -

S . L S ! ' . . b . T - . ' i ! . - N
N . ) ' . . e \o - . . L W [
/ : - o . . . . N . . L. . X

S - : ; . . L
”; An or1g1na1 entry- match means tha; rec&gely the same 11neuhas a1ready .

¥ B . . . . BN : . . L

‘When. redundancy is observed IIDA will mention to the searcher that he has =

‘entered the same command- prev1ous1y n either the'same pr different formats.

The user message will include a survey of réview options ‘and the.recommend—

 ations that the searcher plan his s;mategy in advance as much as p0381ble."

- rs A - N '. - ) X N
. « 4 ) . _ . : . - o . Lo o
: . . o .
. L o . - + . . ) ) : W
" X B . e .- . .

.V%.1-6n ﬁgpand ﬁsage Analysis

s Threahold:‘ number of-SELECTs.Qith no precedfhg'EXPANbs_

"‘the on11ne

LIDA checKs the descr1ptor h1story f11e to see if an EXPAND argument has,v
p;eV1ggR1y entered.whenever a SELECT argument generates few postings. If

esaurus has not been addressed 1IDA+calls the thesaurus look—up
routine which. computes the’ s1m11ar1ty “of the argument . w1th ‘nearby terms.in the
thesaurus. ¥ The;’ ﬂﬂnct1on of this check is to give the:searpher information re- . °

% 'garding the .presénce. of like or related terms which may befused as more pro- " f"
.. ductive search-arguments. This routine is. similar to the zero set check. ‘
S , S »< , _ s K
ﬁb6;1:7' éet Usage‘anaiysis. ’ ) ' ¢
?Threshold: number of intervening_commands o . A | ";‘p _g'- LN
” This spec1a1 action perlod1ca11y rev1e¢s the set usage &ieid of the SET'; \\\J

HISTORY file ‘checking for sets ncver referenced The difference between sthe
ourrent command- number and the command number ‘of the unreferenced set’ is com-
pared with the 1nterven1ng c0mmand thresholda If the cn1t1ca1 value 1is )
exceededg the searcher’ ‘will be ‘reminded thar he ‘has created but never used
that part1cu1ar .set. The set usage cheok w111 nothBS invoked umtil the second

h‘group ‘has been ptocessed . A ‘f S - _ -

Lo o o S ’ . . BRI
- . N (. . .

6.1.8 Stripg Analgsis .- . o

¢ e

Threshold: ‘absoLpte string length
.- ; average strfhg"length o

The strlng length cohnter is incremented wheneVer a command is the same . - .
type as its’ predecesaor.‘ The counter is. compared w1th the threshold for the- !

. 0 . Y

S o

R [ . ) o s



i;]cﬁfrent comﬁand'type. If the threshold is éxceeded, a command-related mesaage
.-,18 aisplayed to the user. Rdr‘example, 1f many SELECTS have been entered, the/ .
“user ‘will be mformed that a COMBINE command m1ght approprlately refine .the /. -

~topic. - Such a message, will not, Jonly alert the uder to a potent1al problqyﬁbut'

, . ;Offer hlg a‘posslble lan of action, = ' .7 : o gy o
e C 63149 Cycle‘Analysxsd o R o » T

S A Threshold: - abSqute cycle length - oL '
R Lo : average cycle length ‘ B L

'y;( cycle ot group 1§ composed of st;xﬁgs wh1ch are, composed of commands of
" the ‘dame type. To! be ‘included in a group, the current strin§ ty pe of the com-—
mand must be greater than the str}ng type of the preV1ous command. The cycle

check increments a value counting n mber of commands in the cycle. 1f the
copnter becomes greater than the threshold value, IIDA sends the searcher a
K mesaage to. he1p him modlfy h1s strategy

. PN L .
. e

-
)

“. ", : - o o .

i . . " . o » ., ~ : ) ‘

—.J ""M‘W BE 6 I IU Thrasﬁ}ng Analysq\ ’ ’ N 3

/\\\ Threshold"(hpmber of cycles : ‘f'.‘ _ -&\// - o '

e . . > :
WEere gets are never COMBINEd or group asswggmentafare frequent1§ chanigg/‘{\
a .

.=~ ing, thepe mgyy be evidence of a phénomenon kno s thrashing. ‘The thrashi

o~ chreck evaluates - the number .of group changes aga1xst a crrt1ca1 ratid. 1§
g\\ : humber of cycleq per' total number of commands ‘is ekcessively high, an in-depth
analysls of ‘search status’is undertaken. The purpose of the .detailed evalu-

DR

~i. - ation is the reduct1on of the number of~poss1b1e‘causa1 factors se that the
. " “user can be ACcurately 1nﬁorq$d of problems. IIDA can v1ew\programmat1c§11y
- & —ff g?ts,tha? have‘hever Peeo reféégpced ' ; . ,.‘«ﬂ.A
. - aeﬁtfa‘ that have® never been COMBINEd or seen - DR
- v e : o AR - Co .
‘é> . ' ae- the uee oﬁ-oomplex rather than eauivalent simpie Q

© arguments -

.

’ ~

--—- clusters Lhat'change frequthly 1nd1cat1ng a chqnge
. . _of topic dr separate scarchks (It is undecided whether
. the clustering evaluation will be. 1mpLementgr in this,
Veralon oE’IIDA‘ In the event that clustering based
R on tegxm similarity is deemed a sxgn1f1cant{measure, a
2 S . . -~ second thrhqhxng check will be built “inte the system.) - N
i, r f ' \ (.
T ~-~ gcattered rather than systematic references to prev1ously
crented sets »
. - . .
“When enouph t! ashxng has occurrad to be noticed, the user may find inter-
N . ventign helpful. A review.of sorategy and set history may be useful ™ I1bA

- \ ' o ’ RN
L4 Al . ' - ' S
. . ' ' . < e .




VD

)*khua" ' ) ' ' : ~ :
L, 5; may prompt the user ‘to decide wh1ch set ‘most closely resembles the de91red
neoo m output and to qonalder whgt can be done w1th the set to 1mprove 1t.‘

R . . . L K N :" FPUREE

Fu ther work is belng done to reflne the method;\gf dlagnOSlng tﬁrash1ng._?,

3 e LIV : ' . . L . N o h ‘..‘-' S v ey -"' KR
. . .. . ' . » . . ., | .. ‘ ) '_° ’ ' -' .
, . o - o T S or
, .1.11 DwellingrAnalysisﬁ.- L e T i~
°'Thresho1d length of C—type stang - een .
f . Dwelllng or ov;;};,reflnlng a search is. recognlzed when a few sets are ; ‘y.""

COMBINEd in many ways or by an 1ncrease in the size,of sets as a result of - B
OOMBINEs. The dwelling gnalysis 'is initiated wilen: ‘the C-string length is :::> ,
greater than the expected length. The rdutlne,fooks at the referent sets and o
ascertalns whether essent1a11y the same ones have been -addressed, perhaps in
-variant express1ons.‘ A further look at the set 'size assiSts I!DX\in ‘judging - '
whether the search is not conyerglng but reworking the" same conE‘pts. ' _—

v .. - When I1DA perce1ves dwe111ng status, 1nteractlon w1th the user may be
N JUSthled “Thé obJectlye is ‘to encourage the -searcher to understand what he
. » has, done by offer1ng him a strategy review and then to prod him to make
— ;= -decisions" whrch wxll bring his session to*a"meanrngfn}~conc%usron—@— O
S - : LY S s T
v B The_useP\§111 be urged to look over hié sets Cdeflneﬂ in theﬁrev1ew -as
\cohbinations f descriptors), to reevaluate’ hlS search, objectives, and to
- \estlmate how far the "generated sets are from h1s goals. He m1ght be en-
cou aged to v1ev a’ few records - 1f he has not already done so.

’
.

« (A second dwe111ng check related to 31m11ar1ty clustering had originally
" been proposed as part of the IIDA system design. Dwe111ng status would be ‘
established By frequent use of similar descrlptors in, COMBINE commands. This /)

analysis may be 1nc1uded in future versions. ). : - .

7 The evaluatlon of the dwelling and thrash1ng thresholds and the subsequent
" 1n—degth analyses of these ph@nomenon are Sub{ect ‘to mod1f1catlon.~

~ . ' . _ ce 1

- v
\

6.2 Diagnostic Support Routines - L ‘

%

.6.2.1 Expanded Index View{ng Status - k , o . .
l‘ Y BT ’ . ‘ . v
This, program’ determines whether a descertq;/has been seen in an EXPAND“or
’ "RELATE" display.” The DESCRIPTORS USED file is addressed by Kk key, i.e., the - e
descriptot. If the térm is indexed, it has at least been seen in some: form“by Lo
' the searcher. The descriptor record is. looked up; the .usage field is examined h
\*to determine ‘whethee the term was the algumpnt of an EXPANp or merely, seen:as
a member ‘of an EXPAND or "RELATE' table.
. ™ ‘ ,
'-4 In some ‘instancz:s, the absence.of thC'term in the index will be the motiv~
* ating fattor in calling the thesaurus look-up routine. The viewing status
routine is called from the zero set check threshold program.”

r.

v [P T - R
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6 2 2 Thesaurus Ldok-Qg .L o C e ( . ;1  "-;_1"?'; v'ﬂ A 3.;f¢

. . N

AN . o YT .'._'l

A mxaspelled term, a descslptor in the wrong form,for an argument indexed
Junaxpected manner in the ‘data base may be. SKLECTed with unsat1sfactory.
SRR resplts. 'wthe sedrcher “has not used’ the" EXPAND command, he:will have no
Vel know}edge of simt aribet sl1ght1y different terms nor of terms related to. the
' SELECTed one. g P,

; ”\A" .'“‘ﬁ f; S . S
_ IIDA 1nvokes thls sub—program WEkaggg becomes ev1dent that the on11ne’" L
: th g aurus is mot- being used and the search -is. not . progress1ng as well as the L
~.8ear would 11ke. - An EXPAND term is issued” to ‘DIALOG. -The, resultxng table =~ . ¢

is not dlsplayed to thé user but 1is subsequently exgmlﬁed for root word:91m1— T
_ larlty.- The "number of related terms is also noted. (lee ferms-: -are deter-'
. mined - by the percentage of identical letters from the’ left of the. deserlptor

' string. Related terms are identified by a non-zero entry in the related terms
. column of the table.) :

o T, ike orvrelated terms appear to be present,‘the searcher is urged to
. * . enter 'His own EXPAND commands. Although IIDA could easily inform the user

- that this step has been done for, him and display the output, doing the . -

_ " searcher's work for him would be system-defeating. The objective ‘here is to ‘ ;
—————a8s8igt—-the—user—-in-search- strategy- formulation- by~1ncre831ng his- knowledge Ofimd i L
. DIALOG facilities. T _ . : o
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. .7.. Exercises and Assistance Mode . , S
bo LM e T ST e o s
'17 1 Purpose of the Exere ise s' .m_a?h;fg:. IR e .
ﬁﬁ - : The rpose of exerc1se mode is to prov1de the student 1nstruct lon in. the,__ o i
';1;: - use of D ALOG'1n,the form of exercises controlled to vary1ng degree by the Ce, A

computet. Wh11e th:y-are generally ‘aimed at users who ‘have had so m1 i
- prior training (as” 11ttle as an hour) it ‘will be poss1b1e for a h1gh1y il
motivated student user who 1s comfortable w1th computer use to ‘learn DIALOG
- from scratch through TIDA. " ‘ :

.

” The £1rst exe;%1se is a "canned" search Thefu'er is. g1veﬁ7the spec1f1c_ .
' commands. he is. to enter and s1mp1y told to typerth€m in at the appropriate
“times. Each is preceded by a short tutorial messa’_. The basic purposes o
. the'eXerclse are: (1) to show the student what ar€ the mechanical results oE
“the use of certain commands (i. e., the kinds of responses prov1ded by the
- DIALOG system) and (2) 'to' familiarize h1m with- fhe general structure’ oﬁ a -
- \search and (3) to 1ntroduce the IIDA 'HELP command aﬁd its use.
: ~ ‘I -°a . S
The second exerc1serhas as its purpose to, fam111ar1ze the student with the
_ 'seguenc:ng of commands, Or ‘search: strategy,.i.e., haow to dec1de what commands
o l»to use.  The.student’ is controlled to some extent by IIDA, in ‘that.he-is .not -
' ' free to use .any command he wants, at ’any time, but hé has some freedom. to
_ carry out the search as. he wants. This exercise®involves the use of only a
.- 11m1ted number of DIALOG commands. ’

The third exercise 1ntroduces some additional commands, beyond what have )
been used so far, and insures that the student has some experience. Wfth'thélr o
use. These will.be introduced in three groups. (1) Variatians on the use of "r
the select, command (truncation, select1ng by line number. from an EXPAND dis-- ~
play, and use of infixes in text searchlnga¢~(2) Use of TIDA diagnostics} .and.. -
(3) Use of advanced teghniques such as stacked commands. IIDA w1lt not ex-.
plicitly teach the use. of other advancedfcommands, *such as SAVE."

The fourth "exercise 'is jassistance moﬁe, in wh1ch the student operates on
his own without interference from IIDA un1ess*he invokes it or some problem is
detected by IIDA diagnostics. ;

T . TN
7.2 Exercise 1 B _ TN o

K

»

.. At the time this report is written, the design of the exercises lags the 'l
dengn of the other .computer programs. Hence, these sections on detailed
design of exercises are. not as detaifed as those on other aspects of program

design. KN e : \\M’/
' 0t : .
. 5 . A o N

: e X))
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‘“The . fxrst‘exerc1se will 1ntr¢dUce the foIlow1ng commands, and demonstrate
he student the QIALOG response to them-

“;)f' BEGIN - A S g
, fSELECT\(slngle term only,:hut show1ng use of prefix and sufflx)
- .EXPAND- and EXPAND follow1ng a pnev1ous EXPAND to d1sp1ay

S related terms»;v R . .
' ‘ COMBINE = ' L o . . v
TYPE or DISPLAY . N ’ A ¢ o RS
LOGOFF e - o ' ‘ ’ C

s ' / v v . s .
ing 1ntroduct10n of these commands, ‘the student wr?}Lbeﬁintroduaed‘toTb' :
XIDA; HEL mmand and asked to make use of - it te retrikve a set history =

dlsplay. He. w111 also be told. bout how he -can ‘use HELP fOr definitions of’i” L

-

ands and to get'mﬁfaals of command formats. : I ST
The flrst“exerclse will have\kwo cycles. Dur1ng the second cycle, some
tional- ‘tutorial mater1a1 will be presented and the student will be en=
aged ‘to - use 'HELP as needed or desired. Dur1ng the first phase, the user
ntroduced to 'the basic DIALOG commands (BEGIN, EXPAND, PAGE,.SELECT,
INE, TYPE and LOGOFF) ' The EXPAND command is used. both for. browsang
ugh ‘the index and to identify related search terms.. The SELECT ~ commald uf
to choose two terms, which are then" comb1ned7hs1ng the COMBINE -comma:
the AND operator. The TYPE command 1s used to
» ™
[ J
NExt the IIDA HELP fac111ty\as Jntroduced and the user "is 1nstrgpted to- ?ﬁ
it to review previously cngated sets. Upon ex1t1ng the -IIDA HELP facil-
the, user is rem1nded to call the fac111ty,wwhenever needed durlng the

. &

Review o previously created sets _provides a 1og1ca1 1ntroduct1on to: the
nd phasegof the search. because one of the preV1ous sets. is* chosen for a
search ‘terms. - The commands used in the flrst phase are used
n to co 1ude the search R . , - - . &,
: \

B o . . - ' ~

nement o

o

ing answers. The studenf\lnputs are commands, exadtly»as the student was
to enter them,’ excgpt for HELF, wh1ch, aftier its introduction, may be
whenever des1red Because the exercise takes the student ¢ stemat1ch11
ugh the basic ‘commands needed to perform a §garch and’ then introduces’
sgloslty to do s¢ can "browse"

nd in this mode and discover detaMed explanations for allﬁcommands. We

ct that those who. are computer ‘literate will f1nd it intniguing to operate
way. It is'not, however, a Basic objective of«igDA to pronde this -, - s
ial 1nstruct10n. Th1s is a -bonus. ‘

1 : o T Co L f%,) . _1/

»

At t e completlon of the. f1rst exerc1se, the student. user w111 haye tried
the Bakic conmands and will have seen the kxnd of d1sp%:y/thab each gen-
es., |He wilt have becn Lhrough i complete two- cyéle searchi. He should ,. . ~
mber Lhat the basic commands do, but ngt- neceqsarlly yerfectly. He should

mber |how he can get. the detailed- 1dformat10mxhc may n ed to operate on hlS
thrawgh HELP. = et TR . »

.- .
»
b . . ‘

fﬁ

'examine thKee c1tat10nmﬂjﬁl ,J

. :_{; V
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: SELECT flrst or EXPAND whether he needs to 1ook for related .terms or not.

N

. ; : . SERE R R

The second exerc1se presents the - student with a search problem and sug—'

gesta that 1t be- approached in a certain way.. The student will be led to make

‘use of commands in the proper’ ‘equence, i.¢. he may be given a ch01ce of

- whether to SELECT or EXPAND a- déscriptor, but-will not be* permitted to try IO ybgd
" printing a set before he has explored.the usé of the term selecting and ex-

panding commands. - Then, "he .must make use of COMBINE- and then, if he: can ge‘/a
nonrnull set with few enough records, he may, be allowed. to d1sp1ayu. Wlthln ' .
each command type; he can have d1scret10n on which to use, i.e. whether' to =~ 3‘ d;

;- S L e
“~ . - :".e,( L

The statement of the search requ1rement w111 1nc1ude in 1t terms wh1ch FE I d

K 'should be .-1ooked up in a ‘thesaurus.  If the student fails to ..do, th1s, ‘the IIDA‘u' -

: W111 be pravented irom completlng more than four.” Slnce the purpose of this =

, troduced here"

-

- s .

system will have” available tQ. it information on’what m1ght have been.found had
he done 80, and can use this' to ‘demonstrate- to the student . what he’ m;ght have T
ga1ned by EXPANDlng or EXPAND—EXPANDlng.; PR Lo - SRS

. . . . A B 4
e T A\_

The student w111 be reqU1red to complete at 1east ‘two- cycIes ‘or groups. and o
exercise 'is“to- begin - teachlng strategy, we do not want:to %:Sk the user becom~
ing bogged down - because of poor. choice of terms -and hav1ng, as a result, an

unSucceSﬁful and’ unanlightening search -

3

med a reasonably suc-

At th1s stage,'the stude\t will normally havn per .
_ ce%sful search in eXercise 2. (We ‘cannot guarantee ‘this,\nor do we intend: to .

“force students to-gq th
adventurous may reach th
completely on 'his own, he
variations on”those he:

N

pugh-.the éxercises .in prescribed. order' hence the o
‘stage in a number of ways. ) Before 1ett1ng him go.“
il1-be 1ntroduced to some more seaghhqpommands or

ows. There will be three groups of variations in- "

{
Y Y . : o 2

P

1. SELEpT Var1at10ns, including:’ truncat1on, selection of terms by line

. number . “from an EXPAND display, and -the use of infix notatlons to Lo
perform text searchlng He will be- ‘given,. in the'manner of exercise
-1, one commahd of each type to enter and will, be rem1nded of ‘the

R serv1ces of HELP.; ' ‘ , L . _ A
, ) , Ve

-

.
»

2. IIDA diagnoStics. Herg, the student is ‘given a com 1ete eXplanatxon
of all facilities available through help, such as r vigw-of sef
hlstory (a1ready done once), def1n1t10n of commands,.brows1ng ‘through’
student performance data base r cords, and moving to other
exercis He will be reminded \that these faci ‘

L gene‘raleaxlable E_hrough DIALOG. P 'l

¢ 1

3. 'Sborthand notatloas_for DIALOG commands. " Her! _
' one- an two—letter'command Abbreviations, the simplpfied notatlon ‘
" for ANDlng or ORing several sets .(COMBINE 1 £(5/0R) ‘4nd about . DU
© .- stacking comnands V%entering sever ime , ' ) R

semic lons3 '

-
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- ghould do to solwe the .problem.

L N N -
L At th18 ﬁtage, the student should be ready to begln a search o§ahls:own‘
choos‘mg, thhout txght IIDA controls._. R TR T N T
L b / e . o Lx‘-,.. i
v. .el "’-_ vt‘-v \ .8 \ y . . B 5 R
7 5 Assistance—Mode - ’_7v. I S “:”is '
’ ) T U <o ' P : !

. As we have descrlbed elsewherel the purpose of the qsslstancé? rﬁode is to

,L_enab}e the student user to make use of DIALOG wjithout intetruption’ from IIDA.
However, ‘the student ma

invoke 7ZLIDA ass1s;ance, through
. TIDA may 1ntrude itself on him yhen errors ‘are detected.
tion .is one in which we detect and . correct errors or 1neffect1ve behavior; we
‘cannot guarantee to *do so- ‘and ‘we cannot tell the student exactly what  he’

‘As a "course," in the CAI sense, the assis-
tance mode - is tolerant and flexible. It ‘allows.the student to do whatever he

heHmmcmmmdﬁmm

wants and calls upon various monitorlng subroutines to detect and correct be-

haV1or When necessary, it does not start off telling him what°to ‘do or how.
. : . S . . v . 1 -

)

q U | ji_. | .‘. o :g;\;

; _\kf 7.6 Approach to ExerciséfDesign o ];: fj

~ with dlffer nt groups- of users’ (espe ially 1mportant ‘distinctions are whether

.

Interact1ve programs such as these can be, indeed must be, des1gned in the
umaglnatlon and then made into operating computer programs. The1r impact on’
users can be determined only after trial, and their impact may be different

. Qr not. the °; ser is computer l1terate, whether or not familiar with the data .
base be1ng searched and extent of prlor exper1ence in online search1ng )
SRR . ) ,
1t can be expecLed, therefore, that thé des1gn of these programs w1ll
-change after 1n1t1al ‘user testlng

relab1vely simple ,as, computer . programs ‘and the1r cliange will not' impose maJor

delays on the development of the system. - - = ¢ B
: .4 TR “ I o '
l'l ' ' ! o .. .f ‘o v ‘ ‘ 4 .
Meadow, Charles T,,~g£,a1, Final ﬁe81gn Report. o S v
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hrs mode. of . opera- L

‘Unlike, the diagnostic programs, these are. -



R A o S Lo :

:st' .

;df . 8. Plans for Computer Program Production ' 7, .
L Taﬁle 8 1 qt;ws graphically the plans for" program implementatid!ﬁ L
g Ma,lor program elbments ‘are: . : : L e T
A ‘ i . IR R
.':;3 ].'*'u-' .l Exercise Mode Programs,-— consisting largely of messages to be . A‘
SR .5 _ '. sent to a studené and logic for decid1ng when to send them . N l
{or” ’ : ' Lz . i : ’ '~¢ ‘l
A _ ' ' 1.1 Introductory Exercise. “This 1s entire y tutorial and
S : . *.* -, 1is intended as a quick refresher for those: hav1ng had some
LT S ] _j brief: experience or train1ng., T L oo . o
‘ ;.° .y “. ) B .
. EEREE 1.2 Limited Languag Exercise._ This exercise proposes.%hat the
» o o student: carry o§t a search on an assigned topic, using a
L -(Qt : ‘. AN ’limited subset of the complete. DIALQG -language and a limited
o S version of IIDA d1agnost1cs. It is~ used to dcquaipt the
. - - student with the search as a process~and with TIDA%giagnostics.’
\ N S 1.3 Additional. Commands Exercise.. This‘introduces or reintroduces ;

* T o advanced comﬁhndg to the student. It is futorial in tone.

Vo ‘2, Assistance'Mode. This is the ma jor mode of IIDA and

e e fstudent«to«carry—out~any_search .ofﬂhLsmown~choosingy_uﬁin anv

.& feature of the DIALOG language. - r\ - i °\\g
_ 3._;D1agnost1c Programs L ) - C oy ;'.\
* A . 3.1 Parser. Th1s program analyzes input from either the studen , "*;
' - the search service or the communications network tests T
. g ‘ . va11d1ty of .student inputs, and’ posts elemEnts of messages
) . . - to various h1story f11es. - . _ s
N ) . R S '
‘ : 3.l.l User input.parser A “
v 3.1.2° DIALOG input parser - . = . o .
3.1.3 Network'input parser .7 ¢ o o ) ‘
o ’ 3.2 Threshold Analy»ser. This program ma *the simple,r'checksl ,
: v . . .. fo® poor student performance, in some eees triggering
' ) ymessages d1rectly, in others triggering more detailed .
! o analyses. . I _ - : . .~ T

L B ' “ a

3.3, In- Depth‘ nalyses. These are. diagnostic programs that take
" .. longer to)execute than tHre%hold checks and are perfcrmed

'nd1cated by a threshold check. o T

. : ' *

va. HEﬂP —_ consisting of various facilities availablé to helgﬂthe Y 'Jﬂi;

‘ student understand IIDA, his own perfofmance bx how to proceed *

only when_

e - - -with. a search, -, S oo
B ‘ ' o4, l Cgmmand Explanations i : ?4.;. : | ~ Zﬁ ; s
: . N . ﬁ . o . \F R i
- 4 2 Display of Aspects of. Séarch History Yo o . _ —;

4 3 Ghange of Mode (into & differenL exercise) S
4, 4 Explanation of Options Available o

- .

S .,.u R e . . N L | ot
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o 9 Control Programs and Modifi}ation of CON'IT Using the E:ONIT I .j :
.. gystem #s.a base, some changes are made \to accomodate IIDA'
. specifi requirements. e e s "
L . s N S " . )
6. Student Data Base Design — this encompasses ‘all the data that o ot
. .- 1,
2 will be’recorded.about. a° student's ‘performance. Included is
-data ysed for 'post-search analyses by IIDA staff or during- g N )
search analysis by the student.” ~ ST 5
7. M_System Testing — this is testing for adherence to specifications. e
It precedes testing the efficacy of the IIDA system. I ¥
p 7.1- Design of'?rest Pl.a-ns .
7,.2 Execution of Tests e 3 e :
¢ ’ B 3 Revision of Programs o e o .
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